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bleclrJne oacnittior ana of t!ia . : r.
oacXlIator 1» aottaldarail Ui d^itg^il, Tha axplatiai^^^n
of tha er«?otlon of tlia i« type la d«»
ip«aSopad directly tresi tim tioswRl fee«te«*r ofelMetop
thaor?. tba aaplaaatian of t:'', o; c ?•?::-: uir; q-i t -"e
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up In rror.tcr .Ictr, !3 •-„' t* ^' efJccLC of its olrtTJlt
I«mi5et«rf oi^ Iti operation ar© rlv»n« Throtir^otit,
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li
H!«r©tnif '*'^-?r s»A-»rt 'f^,
Ill
!';'*TJ rr«-i.rnrwiWTrr--mmir«-.--ir-r^-rTrti»tT -n- lH
kim.zckt7om •— — 21
tm earns sra^ r :-:nT o — »
^MMJl'^trm ^m^i OF cr'-'v?- ^' ... -^
fitniM© V (r a:;;: m
Sfss ^ISB cr — : " 34
Ck^ IT —••«•.«•—.-—«•—••—.•*.*™— 55
GA^ III • ™^ 41
tm tor- OF *:^- - 4c
4 y^ **. > •?
4Ml»^W«* «« 1gt^4 M^^^hr
k (* ttt»«t£* <tf<n
—t WW
^ W-r-y *« «*.A^KM :
*ff ty'^r'^T**'
e38
Vfi'
iv
< . W . i ( i '.J
CAf-r II 4G
Trn TAIL CF T!' '^ : 49
c: •1™. it
. 52
. — 60
Rg Cg ccr-BinAT-'v — 68
FlACnCAJ CI?ICTTIT?' — «9
APFJIC '" « 64
6(M0U98X€K ——.^—•—-.™ ^^4
lUUSrUTIOlK -
'Bimiomnvm ^ -
rrrx
v..
>:>,»
*-<.
3ha TWppoM of thifl pap«r 1« to j^lve a <3t]«3 ItAtliRi
•zplftnetlon of tlift opemtldii of the block Ix^f offolllator
and to show how <!oiilim paraiaetare affaot Ita opamtion.
The e?rr"»finRtlon of lt» ot«rf*t!o« will be dayolop-
•d froa th&^ &f tha tiorwil. faadtoao^t oaaillntor by pro-
•aadlni? f M« eticlllfttor to the vtiltiple •vlnir
Mrw^ •? 11a tor antf ttjen to ttsa el'-rl© eirlnr Mock-
Ir 'cini^tor, Th« offaet of dasl/rr^ ' U^rs will
l»a abo^n by ^f;pl^ aarfl^cmtion* i^n<5 slrrMfiad «afha«
watlee Intro^-.ico':^ to aid in V'm explanation of tha opai*-
fetlon.
tinny d«?!rcrlT^tlorf» of tha operation of tho blooklng
oaotDatoi* h*^v© homk ^Iv^n. J'o'ii^ of these d©scriptlo««
roat toe sftrojv-rly \>,pon Vr --etton of th« nc ^mllel
eo*!>lr*t!on in tha itPld clro'^it, rr^ctiftrl^y i^T.crlmr
the affeet of t^e fa^db^cK trjvrif.Torr.rr. vt" ccrip*
tSona Rra not elewr nr- to t- o r^irt tha ror-s^ f^-tlr-g netlon
of tha HG jrrld f».-?rsbtnn^*rr *^1-^'^s tn t^,r c of t^a
tfiy Inr close to the fim<a<antpl3 of the oj>-
thiht a mQrm bal"-r.oe'.! -v ^^''•f "t,lon of Uuft oi'-^rtjtion of
tha bloekfnf otclllRtor o- r bs ^Iv r>. In addition, the
•^tsnf
wn::^m<i
^w.
'r> nrnftfrftti^^t ^rrrea'
•-i-w*^
•11 Ic tttrta i^i ,.1- ! .«r-.v . ,- ? r
fc«ir?>
;.-l uj ivc&iu^ ••elllator will r 'OclAftl«
In t t!it8 Rr:rott«h ofit e ^
th» dlff«r«nt»f b(»t^f*«« th© nens^^ f* ^niator
and th« bloe'^tr.
-
' *. '"ere ers Icvo-rUuit
dlff«r«n0e»* Tr t tiath«a»tloal uralfels t^4)••
dlf^snm!»a cvrr?«Tc;^*r«?<1, If th«y "©?• not
•fifuil^erod dete »«ul4 k>e led to r.n ^r r^t,
(1)
oBclllfcter cms i«if ai«rlect th«i ^rid eurrcnt ,. ^n-s
•pplirt «t t^#0r©tt<ml i*f^f ^Itt consistent with * 1
IW^lts. Ol«rlo^i5t7 t!^« rrid <?u?T*^nt In t>.« blo€' '
•Mil lit tor ocnaot \m Upo/orttd for to <3o so It to render
Hm blo3l^lJV!r otclllator Inot^^r^tlv© cfor ly tln«o
Ite op«pfitla« #»|)*7ids u'-cn th« flo^sr of f^rld current
durlrijp th« r^^tlft^ |i»rlod«
oscillator a«J th« blocVlnf: os^llln^tcr * not
be nc^lcctf:;1 lr,rl-:!f; •i) i '• r
fecterl?tlcft oV€r t^-^ —nitlr , b) tho •'
( ) maj^b* rp t^t^» Ir
->d i»^«t" to r-
rrsponc'. U"»g iMi^rt of th« r bi*
ejorc .
.
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and, d) tht trcintltlon !!»•» Involved tn f >o«
acre tc "^jclTsrasi critrut.
T r o oiiffer«&c«» ere of suoh la|Mirt«ii«« in xim
dxact r^fithc^iicr.i ar»lyel« tb&t, even thcj^h a reaaoti*
ably ae«a?iKt4» analysis h«» bawti r'v*^*- r^p t^*' nortvil
faadrbaek o»oine*or, to <5eta a cc^lc leal
analysie af Uv« blooltln^ oscillator ^xall net baan el^«f^»
81nea this paper te to V« of a Q*4&litfLtlv« i)atm«
tba aiB&et «ff«^t of tbasa dlffc'stmoas vlll iwaala tn*
aesafsaA* Instead, &n offct irlll br aatla to ^-^m
»3pon th*- "rn.''li*cr*»bl«? R.r^X'-'.nt of oonfirrm^ tba«r>' of
t5ia nor'-T-l f^'r.;^'!Lr.cV orcill&tor to axjlaln tba oj^vra-
tton of t^4? Y-^Tf^e-'-lnr oFe!11r;tor' '^l?©, nt tbfi sa*aa
tl -^
,
•"
• *
'• \-.l fnctf
portf f t>€ tlof^ not to -T^ctl.' In*
farrod fro; i ^ ..,.:;,; ,.:..itor thoory.
fir. J. "-^UAfcm
A vaeuxia tube Is said to b« In an oscillatory
Hata w^ian It it oenvrrtlr:^ I>^ ;^ow6p In tbo plat«
clj*cjlt tr.to A*C Tf^'f^r avsslleMe '>e*' t^e r^^^tr^Jt
ciro-:it, wit! :- - 1 "•C in " rty kIhc loto
the ttlrevit.
«:»t.fmtirr'h • M \ -m ^t»^
„
,j
«K«11 Imevn, Tbmim eontlltifSR^ arvt a) f««^lfeBiat of
wtfflclent m^rltude ^r - I t- c t;- t to ih« in^i to
owrooffit clroNJlt ^
,
nd b) f- aV of r.?ch plMtt^
that it will Aid, or b« in phut* rith, tiMi o!!t«ff« In
tt9 grid QT In: lit ciixrilt.
In or(L»T thBt tbftM comUticnt ^ Met thrMI
taeumttt ftaiotlcne miBt }m p^rtwnmA ^ th* cMsolUetor
tuba iind Its ftf«octried c Ire. It. ?!*t»50 r^r^ticns nrej
ft) •.nrllfySngi b) eiapl It^^ It^iltlnif, «nd e) filtering*
fhsiM funetlon« cr© T^centrnTT and imfflclent for the
opcrstlon of £ ioedr««3S o«ciJ3Btt-r. ir^ey are illustr- t-
nd In th« •elofed*' block dlei^T-sit* of figave I« ^h* im-
nltflar •^CT-r^ii^n raott mFft*Cdfse ti« losses of the ejretar.f
t;...t is, ' St ©xc*j<mS Input. ' " J- ^"""- -• incl^adftfl
•ny end «1^ r* «»«d to inrun t t tlic it has
« defInlt© fT^qucncy, It lnelud#i ^ rmtfmt^9 ^9 wtk'T'i
at hU^ Q tanid circ^ its* lbs llsiit«r d^t^mfnoe t^o
X«v«l «t wMeb »iist*i!r»od oncnifttiont ay« fjonemtf^d.
Thin fonetloBi •» we? 7 ^ '^ *'.^t ^f aapltf^li5|r, is oft^n
ftoconrllahcd by t^c '. -^^
Tf^MM th« <>!.oFtton of w^etl ^trc It will ©»•
elll«t# InvolYftf *^*^ «friclcin«7 ©<• t>c eli^ ^t th»
i^Kmnt of f««dte<le ?»<;ul red to overcc;:no lo8806»*''tlio
i»-.-
o»;
tub« #iBrtlfi9«A md th» <»p»MLtlii« r#tMltlAls on tho
tube« Grid biftf volt^iw hfit A d«flnlt« offact ^ircn
thft «Mi« of start tnr otelllatlont. If th« Initial
l?)Tulc« it to toBll ttifkt it enivMt miawm m mrlAtion
in tt!« p1ttt« «iroult beon^M tls» frit) Vina i» to«
biirh« orcein atime trill net >tii3>t a*4te(«itie»ll]r«
For MMirtti^Mn pitf^««« I«t«r on in th# papap
tha oparatiaft of tha faadbaalc aaeiliator ahoiai la Mir-
tira IX will ba ain^laioad in nfmi detail* This parti*
atilar fisadba^ oaoillntor la ohooaa» baaanaa of tba
tii»i:tarlt7 of tho eireiilt to that of tha bloaklng oa«
clllator, (%f»r to Tif^rm Tl^)»
Hhati ttia eatt^oda is anarriiad alaatrcms flow to
(2)
tha T^lato, This taaftna %kmt a risiz)K aurrcnt Is inl-
tlatad in t^^ boaansa plata «^iirr«nt incirrrntt.t a^ tv^e
aat^oda haata tti>* Blnoo tg is lutootiVQly cc-r^e^ to
ty a voltfif© le IndMcrd in Lg^
fhara is no fiX' '! Me it on tht irrld tad at tlva
aiittot Its r*otantiAl It aaro, ?^«s^«f©?a, a srnRll
voltairs on t^^ ifrid ^IH (muaa &n iisaedinta ouai]^
of plftte ctri«T7t, If, for inctnnca, tha voltof^
iiitf»aatl in Lg is T?oaiti¥e, tMs rosltlT© rcJt'ifm
•ppaarlniT at the grid ndll o'^.tr-^:' o r Uicroasa
in tha plat© ciirront. This Inc c ' .urrcmt
t>
?•"**•>)!?:
--.
^
J&A4t/
hftfitimo th« 91 'on of t^« f!©ld aYwit L^ Indue Inn
A atlll svtAT ? :>flUv« voltfif* in X^ mklnc Vm crid
MOT* ^8ltlYe, thereby cnntln-?Inf to InordUM tb« plAt#
ew?r«nt ftlll f'lrth^r. TVils cylle -rocesi cortlmjet
ontil rr '- '::- vj.iuc of ^HU c;rrv;.t l8 roacoed*
fh«n tha pi ^rropit car. rc Icnirer Incpoat*© ft« rapid*
I7 ti«re ?-tn , «-«! voitfe^ro Indhwed In I.^. Th# vcl-
teff> on the grid thus r«ft«hfta ft Mudans and bagIna to
^••raaaa* Itb tr<) rrld lase pdftltlve than before t)ia
Plata e«prafit b^lns to dtaaraata. Th« gA^n«tlo field
atoot Ix bo^lnf to ecllAp$o nnd e voltam of op;;$O0lta
foliirlty 1* Ind^.ieed In 1^. ThiB da^Hsatat the rrld
oltaisa vhleh, in tiim, daaraaaas tha plala currant
ava& nor©. Thla eyalie f^roaaas eontlmsaa until t'a
pimtti flftrrawt deeiwa*© ts nerltrltslv- f-j!;n. At tMa
point no vcit:- ^ '.'^ [ ^ .,- ^ -/'
'^r;
' '
' ' ^^-^ '*ct-'r:;s
to aaro rotentliRl; tho cyc^ -f
,
This cc"^""?f'' ' -' ^^a trans*
forsar teat no refers --r • rr '; 1 i: >- cir*
•Tslt action of IgCjj In t Id clre^lt.
ifHan a voltaro Ip ^ri<iM<?#>«» tn !*^ t^ ^ «^pfieltor Cg
is crmrgfttf «>• "fewi it r t: cfi~f»elty tt ^ill
dlseharra tVro-i|ch Lg scttlr an oeelllittory currant*
ilnea Cg rhariyae end d1rp^. i^ fi"ft m^. rllr^etlon
t^fmjt^t!^. ,?.fnl^. -fsMffsJr** 9^f ef!-»?t«f
vt
-r.? t
tnd Vi&n U.e oth«r t>trofiich Ig t^ ri^^tMUMj of t>ae
W«niiitorv <rjriwnt Spends ur©n t>5<i va"!u«» of Ig
axid Cg. Iff howev »^, V^ '^nerry iwr* not «^'^<^nl»h©d
MM9 Miob eyel^ liy U^ re«db««k fr«i I^ to Lg tht
ofclllAtlonf vottld dl« o*«]t.
'^11« th« tvc f«parat# ^ctt«l» tf^tftll^d ft^.-^^** «*-
tUdnf plfte0»fftill f^ third ^etioA li fMm or. : ' I-
t«n«o\2ely. This 1« th# r«f^}}&tlaff aetiosi of the HgC^*
ooa^iiTfttlon In thf^ <!?rld elre^:ilt, A n»|^tl-va blag Is
pwidoetd on the prid by thin rcriMnntlon In th« fc-^.lo'?-
Int MMiniir. ^/Ith the Initial cxel^ at »ueh
a frequency tH?t C- offt^rs 5tttl« lmr<>dftnce to it, tha
§Upml Iqrpasaat flg and la plaaad ur<'n the / rid, IXir*
lat rocltlv* ftrntt) fs5t^!r!^ttcns th»? rrld draws <r.3rrent«
IhlB DmC floTs-s in tl.^ r:r - -^rc it Iro- c.t ;. ;c,
thi'Wi^ Ig And Hg to t>!« rrid. 1. the voltajsa drop
ttuNrnflt h^^ tha Frid le raad# n«^tl¥» with Ttn^^ect to
tha aathoda, TJ^lf vo3ta<?« rlnee? r, c' r r<ra oii the eon-
danaar C^, r>arlnf t^e neratlva portion of tha slisrml
volta^ tha aar^eStor C^ attempts to dlsebarea thromeli
Rg» Tha rata at v'hich dleoharfta takaa plaea dar^nda
vtrcn the Vftloaa of S* and Cg, Iha nrraatfir tha ppodict
R^g tha lon^ar It win t«)':f- Tr-.r* tho dieeharifa. T' *<5
product in esftllefS the tlna conatant. The tltne coiu'tant
<Mi
>ww?»«5^i. ^ jfn*t*'¥^<# ««!lf* «rti^ myf» ftR<^
-.stiv- a KxT f
Is ti«2fcTlj' itx6o iMfna cc-nrcr^ %o th« :H'5ricja df cam
c/clo «5o tta t tv# cbcvrrc en ttjc ocn4«n)»er C- doof not
Lr. it:.' '-] ' • • in i^&U '^-'"nt Ir rr-
n<N*io<2 at c in t^4P rxcJtftlcr >
of the nl«it« mrrent In mi d'r^^ctlon, jTTy.iit th%
rPl4 bl««, Tf^ Ich III ^fiU 1 br tb« IPRltMlit of H^ Hid
C^, e»8rt« m rer:>Iatifvr i»<stioii up^ th« pint* oupr^at.
In this f«MW5l#clf Off e.! Ilia tor th» tsbi »et« ni en
(tesrl?fl«r is-nd^ in con*imrt!cn ttlth t!i« %Cg drciilt,
Ml II 3iEilt«r. Thi t^ifi*^ ciro^Jlt in the ?^rl<3 elvmiit
actn 9k9 thu fllt«t»* A3»o, t^^ aniEnitf^e of tbe food*
tio^ Is regulfitrd tgr tho %Cg cof^lwitlon mib:'©ct to
U-<? flx*>d coxipl ini of Ir| andi Ig* Ths jpliftso of tt^o
foodtiae?' Is TJ^i^.^^^r dot*nstJ(io4 by t*o oonnoct.t<m of
tfe# f rt(J to th« iiprropplRt^ end of I^«
li^tb i^^apd to th« r«imlfitlni» sot lor. of ths ^%C^
mml^Umtttm^ Jet It 19« rr*os«<!t that % is too !«?«©
It will tfmn teks ocn»id«*mb1o tlswj for Its ohsi^o to
l96k off thyOQgfe Bg. The fi-Md will t5© tnpar.r.lttvs to
m s«4MtoR oiswtds i» tho ai^fsn^o ^i^ .. The
tube^ bnvlai? s lii.rKe n#i»tlve b'- , 11,1 c ccndict-
inf. Oselll'^'t'^.'-i^ ^ni stop, r »-^^' w?i*? r -t
ar^ '!'^irw'3'^^ aTt^Af «3i*'£.'afr vrffftf^ttw j>?
%'%
Ln tintll the rrid It rento^d tc a ymlvm of bias
that irl31 r^TTilt «oae flow of rlftte (wrpcnt. Thut is,
os«lllAii«n8 will not a«;sln teko rl^^ott until the oap*
aeltor C^^ hat had tine te ^Iteliarfm thrtrigh 1^ to •
•ufftolcsnt T'otnt 1l^^r<o th» irrld blaa la low aneni!^ to
panalt orolll&tlooa. t^o^ tba tmta at ^ loh oaollla*
tlont «r© Snt*irT*2't«4 ^ptaiM isr>on tha pro&xet %C^*
Ihlt action la tha a^alvalent of 5v.c' 'on of tho
ftmamtad ^tF. vol tare* aod It often r<Bfmrr^ to f^a
••If nodolatlon. It le alto olTton referral to at In*
taralttont o|3#i«t!on| sin oac mtliur In aooh
a fl^ahlcA bel^ htMmm aa an listar^tttant o^ blocking
oacllletor,
tha cplt€*f»lon for s^elf srodnletlon of an otclllatoy
(10)
haa t«aan ^ot forth by rd?on «»Tlo5'iiit a l^r^lat dla*
gfWm i4iaraln a plot of t^r> v«etor ratio of ojti it to
inpat nadtilatlon 1« c«i^» Tha f^^ulst orlterlon It
thoa nodiflad by £4a«rt f^ »& to li^iaava v^thar a par*
tle4ttr MnBtf^Yl^ ayttav <«n oaolllator) baa ar Ift^tat
ttabUlty ae to t^lf ao^i*!^tion. A« n»tr*.l In tha
l^ulBt 6Wi"^^-f if tie i'. /rm cad iclnt of thlt
vaat4NP anclofot tho point 1 jo In* Ity It Indl-
aftte^. l!^ti?b!1?.ty ir tM» e^ff* w«^.nf» t'^ftt t^c o»-
ali:
* bmof^n;^- ^f ifft^ ntm^
»r.-,i*'f^<^f'
10
fl«atrAt« a 90IT nodulated ccraincmi «mp»« Ttgarm III
llli20tr»toff tr^ Xt^9 cf loci thftt mre obtalrwibl^ cor-
fMrofHlliui to stAblOi oondltlonftlly stebla and onatabla
«D»aitioa»«
To obtr.ln B locNM moi^ Ml t* 9Vom) In Fl^nire III,
iha oteillAtor oir<ralt *<- ^r^nad and •0M»»ctlon« ai«
aa^ as 9^c1n^ in Flinjtre IV. The tost faoarator turpi laa
aA &--::l!t\adft tKxtulattd mvo of low fv^n^famae/ nnd tiiKiill
an|»l^t^^df} to tha oscillator* Thl^ aodulatlon is tmns*
Kitted tbrc Tb tha aarliflar, the fl'Jt<*r and tha limite]*
to tba tast ^tactor • Tha Inpst aay be tsJran Trtm tha
tast 0aaaffit<^ and tba output fr^i tha test dataator*
fhsaa mm ba^ vsctoi* <|itantitia8 and thair ii'tioa will
ba a veetos*. It U t^^is iwotor tb^t Is rlottad to
l^lva a loctjs aueh se Is ahana In Flirora III*
To If ona wishes tc imow wh*?t!-©p r ri^nm. ascJlXa-
toT !f JT^.Ioct to .IntcrMttpnt ^-^rcr^tsn, it mf ba
(f ittont) osoi: f^chaaa to
dat©r-:'nr the r6lin^n?tr c< -t.*.cm bcoattso If
tii© plot ootrclcf: t € 1 ^ .I0 re ..t ' r Ir,
tTvan operation ar Cs, b-ocrliu •.::"^"; lor is &;
while. If It rr-'^r^.'p t^•«» "o*nt c'^obcIt, Hapr
et
XXX 9nnL L-trj;T:?tfira« fmffiSt*6e.r ^tMJt » nfanmsm^
no^^.-^im Tfi^nwarrcri f-^
.\ r»' >*
yVV^ filM^t^
.*.
:/t «^
u1% rt:o*:Td t» not«<l5 t^^t t*^ts to^•at Iff rrodiOftt«d
for t^tt. It do«» fM>t0 thUT^forc^ f-lv» ipAiflflo d©«
iilfn lrifof«fttlon to onff tifro »e<>!i6 tc 4««1^ a blo^klxm
oMlllator. t^at l8, It la ft to«?t smktnim r tbfta
* 49fft^ wmmiVm
tHE B3ti>crT»(5 encnuTO
An Ofelllfttov n^Sch 1« e>femtlnfr tntotr^lttontly
It oftllcd a bloekinir osel^ltat^r bMStta* <!^^rtnr tlo
tla* vlMR mo «»ciinftt'ema r^r« t^lDi flftoe tb# Hew
of ^lAt« eurvent 1ft **Mo«ImMI* ^ tT:;«» hifh ntimttim prid
1^1 iff pti>oa»itott «bom4 not b« cQXiiAiffod «lt^ aa
ontlrt^y dlf^fjp^it |iN»ti»ff<ton i^lc?) i« «l90 x«ferr«(d
to «f "b" , Tn tVe lr.ttfr pbmuBmuwn ttm jinrld
iff driven 9XXve:3oi:.' t^m, ana "blocklt^t" tak«ff
or ffffOfiwtfsr^ c Q /?rltf. thlt t"r<e of
blOQkia^ iff TPcr^ .tr.^urlc t
it.
lo'fff 'asYR. >rff iruUa/' ^ ' u it ' ' s-
(U)
tinctly ^" •©•t It as n m«
laiBtlan -i^-sctliRt'iPt otN?pff isf f*'^- ^-^ '^^
-• — -. \
?VX »..?«»
it
And itlll othopfr a«f!no It aa aprolr ui Mc Iliator
with lntoraltt«nt or^TVitlcm*
The iftBt definition mpptmv to be «ef« aeeetvt.
able be<»uee It rof^re to the thooir of operetloR of
the drrlee and not to Its nee, it definition ie
here tak«i »ff belac eorroct. It hae been ^linefi psw*
ttoialj In the flret pate ef tM« rar^kP.
Aft<»F defining V^ tloofelnr oeclllator In thlf
w^7^ it s»y be e2a»9lfie<l ett to its use or cr^patlon
in a oli«tilt« For inetanoa^ a driven MocMLDg oa*
elllator eay be anployed in a eti^^it at an i^j-^ilsa
cwmntor, ¥te^bft>iH»pa« thin definition doee not
exclude either of ttse t9& baaie t^roe of i .ng
aMlllatcrss 1) the a«ltlrl« swim? (self-prilfiod)
blockin/' ^rcilxsLlor aiid, S) t>.r r^-.r:.'}r s^<tv.r blocking
oaeilllRtor.
Qiflnltion
fha «ittlr1ft evimr MrMrtrliwr o««115atoT» la not
Yuiually *' • 'rv'.CM" err ^v . In i&tsiA s^m speaiOai; of
ft bleeir iifitor. It doea f^ll within tba da*
flnitlo- ^Z' •-•'=:* *."ir» r>^ *^ff /^ rr */ t'sn , ^'?/*h
bae alrf r ':- ?-'-n ^ ' tc, ^ ' -
that of Vi. i. ----"' ' >ior«
'f\J| 4n
xl^ isffffiP^^*!
Wf^^
V / i*.
off# It 1« ftls^ ref«r?od t© »8 ' In^ l
if)f etclllator l)MiP»i# 1^ cwtfwt Is c . ,^lea of --itrrxR
•f hl|^ fptimwiifliy •nsn^, tie r^l^r roour^tsnc-
tein^ deV il lay iMiXfweontiilnsa ©onrome^ita of the
«
Xn thl» CM^tllTator lnU^r-!ttent or*y^.tlc«\p wt,lch
WkB mfSmT9irtth%i& in t^.e tmnrnX f^^iVh^aik os?cinatoi»,
is nimm9^lf ofctftfjfstd liy ffliklfic the vn Hildas of Hg ItisA
^ 9p Uam ttmt tiMi o^eiiiAtar mnmrt «Miiii&t« •oiii*
titniiusly« %r olSfMMpifti the wlties of l)g ana C|^ th»
{Kilsos of hiMi fmcpumiy witviiy ^^7 t>i» aads to oomu*
»t n diWiiv<a4 fste. Ihicm a •fltxaXt* of tio nojtsil focd-
ImmA: ctclllfttop 1« ocm^n»rt«^d into a aoslrsbl© f^ctlori,
ormkTtm
olllRtor, pol1»i«iao» Is li* ' , "n
t:.l© fl(5i««, iw«ap^l tv. A- - mvinc
The* o;- • ', 'an of thv f- cV tr ': of
fft
fJ m- ft*
TtrtTTJtH
^^^f^^^W ^^^^^RHy
^t^'f-rvvn^ti
^ .'ts'
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th© t C ooBblBAtlon In ' rie clrcalt !« *^^ «• -^o
ns dot^11c(5 ftboip© far V-m ncrssRl f»«dte«k OfClMator.
The n-y»rfttton of t.^<l lt|^ «Mllilnattenn. 1p 'l^-*'fiif««ig
)MH»vtr, Two f«r^^i»tlcin« of this rxtU "^n^n
in th« followlj^ff !«(?€»«
When o»elllftt?on« t»«^tr In tVf» '~lRt« effwait,
V-T'C-—.- u i:M-'c'^ to ttift frl4 circuit, ••*!.••>• "•'»•
tnrt Is 'Incty! or4 the rirld, Th© i^ritl dr -^-i.t,
/ D-C vf%it^4^»« iir«r t?5 r^aftaeoH i.ep©«» fig and Cg is
c -- to ^U voltr^fc, flRCC % iwetiv** aoiv
ehi^fiT aeh 070I© of feedt^neK- voltaic tt«iii it
, H- dnvtMff ttc e'-e?©^ B ntt|»tiv» ohiryift
tooflnf to «4M«mUii%9 Oft th<& t^' '"' ""^-^^ intensity of
oiiell!Utioni d«efcii»««» Cg ««* cT«iy« than
OontUint l6 80 hlirh ^^^4t % &^^^not ^n: . rapidly;
tha irrld therefor© fft^^ti at « lrpr« iv© biat
•iron thcirh thfi plfttt ^^rmntf the f^MklbaidCt
iB i2oe?*o&0lnf«
Thui t^c r<p|^3latln<| aetlmi *f the i;ri<S»loft}? con*
4«nMir ec^blnetlon dods not oT«fat« re imeni^ and
tlw a«ei3Iati«n« dia imt. ^ince thft hifb nafattve biaa
it r^talnad on th© frrid i^ntll »jcr traa as Cg di»ohanK«c
thf«Qi1li H^f cwcfllat^on* •*113 not star-t age In imttl
Cg has disehapfod aufflcl^r^f^y to r.^-^^^ t^< rlO Maa
MUSm^i^m**
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%0 b*#0Wl l9m WMngt^ for Itie nn llf:;lnr e?tctlo«i of t2)a
tobt to ttsirt tlw ofcl11atSon»«
tli* <X«1' tiBf: aetton cf t)*> frrlil Is lllvistmted
In Flisui« V« )rc VX illuitwtftf In rtctall the bt.?lld*
«p of the fifte»' olt».?:<% im tli# «rl<l thi^ifb tN>
charpln^ e^Jtton of th« lii^ fT^fH<wiffy otclllfetlmi teod^
1»«lr fi«wi tb*- rlato to the grid clretrlt by the trersft*
XlM rc«,*ul©tU«? act ten In iMr cpclllfctor tmy b©
•iplslned In »nothyDr way. rris li? tlth T^'ffjmnce to
tti» 90Bdaetitr>Q« of th«- plat-© elrcult. To follow tblii
•x:^tiimt!on« 'mff^T&rtee b<s t-^dc to Fl^r'jroe VII
ftai ?ni« In the dl»<r5S'. a fellow, g Is t^ai con*
ItotaiMMi that ft §mmT^%oT wo^ld 900 if eo^^r^ed to
poLnt» A And B, Fiir»f« Vll, In rijpani TITI t)JO ffolid
cunre of eend«ct«ne© ir« ©trlllMdo v^fi99mmt» an o»*
ell 2ft tor In i^htoh th« grid tla» i» doponftotit «pon th©
ft^rlit\>do of tbo oftetnattor^a* otnt P porr«t«nt« m
ro?nt of of5Ctl!1«tion f5inc« «t tM» pc-nt thu "neigRtlve*
wolBtarwcf dxie to fooJlT-rf^c^! Into tho fria clreilt «cnet*
ly on^iftls t>-o *'''0©H.iv<^" ns6ii!»tFtnoe. H^o oondisttftfioe
If t^f'n foro. F'.r*''"r^" c-<-', "c'nt ^r " stable c:^-
erisi.- ''.nt qu tiuj »olid eurvo IwCBoe* »» tue £.En*
plltMdo inci^-ieiiMi* thtt eMi4QCtftB«l <: «« d^Je to a
«ffv *ilihft''Mffrttf'tf?r'i*ft ^tn .-n-^is?* wKf sn^^n,^^
b^fm-1
"•JT&ff .^ii.
s-s^^*^' ^£^uQ|J(t^ai
y-f •^. "'._*.-. .-»-*
:3e lu-
IC
ehaiiiro In /rrld ^la« at exrlnJrtf<1 for th« noroal feed*
b?.e!f oselllRtor abov^, nod %h^ «r::?lt'44c of o»c.nir.tlon«
! <l^?^>'^.««»/i V,' t**?!! aetten tltiTJB T^^^imlmf to ^'^'^^t r,
A flalla^' : ^ •• : loo faoltft for r - ;c-'.'! -^' vvr^:.
ite'bljfity Rbo^st roSnt ? If 1 ''"'* ^' 1':^ tvo ftrr»0'.*T^
Sln«« t*<* 'auiitlpl© .'5f * '"-^ ,':'•-.• •::.;:/: I tor la
not h Btabl« 09olll«tois»««l#« «tsbl« 2 :<f
contlirJt)»'« ^ *^>' ^•«^«j*»fie3r owlllfttlon«—it <5ofl»8 not
follow tlio Boll^ cT3rv«5 Instead It follovH sracb a
eurwr «» the dctte'l one, 1th wsfftrence t*,> U 1» oorwi
T^lnt ? Is no Jojb^:r a potxit of etablo •qullibrl^m*
Consider for «jD&t8plo Vts,t there Is % mnHAmOi 6»cn»m
in tfm ftfi'llt^o of oi^cillatlons* Th^ne l« no^» vory
llttlo chftngo In j^ta blAS, diJ^ to the dolayod ro«
«ti3?^tlri^ eotlon of Hg and C^, «o that t'lla daertiaM
in aBfklltoda of orellletloiia tontliiui^c. It eontliiuM
uat!"' ^^ tnt X It poftchott, at ^:ioh ttaa aofK^tctl«n In
the tub# eaasee. At tM9 rclnt, slno* t!hmm It no
fJo9 of rleto eT:trront, (^ • l/Jlj. At pFcvloittly ttetod^
WNm Cg bat dl«ohnn^«id tufflelentlsr tho i^rld &i;aln al*
lorn tha toba to comSisct, The- condnctfnca bajrtns to
daoraata ^Ith Incrf^ f}«e1 foedbr.ek i^.nd at toon at It
a«aln raaobaa rolnt r oseillatlcns cvrr initiator and
t^;e ^clo ropaatl*
'?.»^K*'»^ ««ftr
..^•'
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tlont of th« r«in3lstln<p »«tltm of eontm<2lct
•ecb oth#r^ Snch 1? not th« eor^ bee*' "^-^ f ^ #»•/ Vz-tv
Itopendl \4'on finite* cyasn^^^s In th# mmv^Alnd^ of oi*
CllJattonf i^.n<& in the /rrl>5 blet, fo^ th^n, on« mtsht
atk, omn 1^^ Inc^r; se !r. "i-sppl ltwr"'c of hir.h fn»QUftlfe^
ofci11«t!on» shown In Firurt* VJ betiPtan rolritt J and
K b« P©ec«e11fn1 titf. tf'f '^fftton Rct forth hy fi.n:?«
Till? fhi0 cftj. tKi rftctjncile'*' ^" fGllov.gti po^^** J In
Fl^ra VI eor n tc^ poiJ^t F !n Tirir^ VIII av
oic 11 1fttier * nit lis ted, '^r ^on<!hJctAnc«s Is roln^
ii*iriitliP«» ) of^el'Jlstlone t:i&y incr©f^*« tllgJitly*
By lhl$ iP»!T lnc?^-»Re In ^'^flftud© of efcUlRtloftS
tb« irrid ftcn"?iln?? a i*r»«t#r ri#^&tlve M&s wMoh t<^nds
to llKjlt th« Inererftis In jsrflttijde «ao««nt«rlly an<; to
d*«r««ifte th« ft--lltnife tv^f^ru-ftd*, votrste T. en fimai*
?2 snd T en H -.!rc VIII corn&B^m^ to this rci.nt of
W»x5-'.!a nr.rlttud#. Pi»«ia thl» aftXisBtm vnl-ae t^© tranii-
Itlcn l9 ^«i'*'f^ r— iakly bfeok tl^i'*^?''^ rt^lr.t r nr. Ftmrt*
VIII, w»lc!h corpocpofidp t© poiM * en t'l^'ure VI, and
the; D?cniAt!on«? <5>'iek1y cll« O'Jt,
Son* ob,^«ctlcn ^Ay hr, vm<^t ' - *hm tkfmi-^.vtlon thr^t
flnlti» eh«n^«» tAlr« pl»ee In t)?^ ^-srlttxaae of obcIIIb-
tlon« «nd <irrld bl»i, t^ch objections ^y b« vslld for
'^m^nt'^ftHf.
nt
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it it rroteble th^^i it ie net n«e#»M]*)^ to aatuM m
finite cbnn?-© In »*«'*ltttj<1e or firi^ M*f, K«v«irth»*
less, ft dcor«mt« In «r~^!tu(!e ^#07*«ft»es th* grl^ bl»«
(r«fer to Figure VI to t?o rl/rrt of rolnt I). A dlf.
fercntlfil cb-' r**!? In r**- Mtp^dr l* net, ^^rt'^^rr, aeemK*
paclad ty - '''•'-;• tinite r»*c of <!«cr' ol ^ rid
bl&8, Th«st ob5»ctiona ccjJd do-jbt"*
In thtu ex*e?t Tf-th*" -r ttc^el r.r,Alvf!F v Hy 1 ^ .,:.c
pft88ft/r« U> tba 1 In?,it of :£i_ ^/c ^e^.
In t?^ ft»2it*ativ» dl»<m«slon It is Im crclMn to ~ftr«
forw in^b nn £>'rrfttlon, fio the ob.^eetlen* laast st/^nd»
It U a©i \meoi(^i«a to find Ir. t^r Ht«reLtxir» ex ;)»na-
tions cf j^HMIWMWUI |rlv«7- r :'j?ltatlv«ly b^ flr.ita
ebanjm? vMle T^ft^^e-tt^tle^.t^"' t^ieec f!r.*tp r*jmrtltl#B
rmy be replaoad T*ltb t^€ • r-^- f.-r-'flt ::lj tf rc-ntlal r- -r.r;*
tlt:f. This ll-.:lt*t?.or on Vt r Uti*.tiw f r
iie«d not liwlt t'-e iind<irf tindlrf r^ ^f* ?*<jt^iiil occiir«»
ren<?#» as let forth f^tovm,
Tha ntftr«ft n - pone^ to nn rjraot ** ? lc«l
ani.:-!l>'8lj? of th« sboY© oraPRt'crs *r- frr rodi'ccd Is
(S)
tT'iat by ynn A^r Tol, Pit anftlyftf -^^ <^ * t r»ide for
thir r?irt1d1»r etro'lt s' cvn Jn fl'^:^^ IT and i« not
«f
ifrJWBW'''^^
.
I f
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dlrcrtly »Trnefble to Fl^ur* II wlthcjt cor.»l(U>!* .He
»odlflo«tlcn« TI© >^cM»p ro Into th« i»tt«i* of nisplltad^
IL-cltlnf, •n^irfttlve" r#fl9taKC* 1j7 f^^^^tt^a^^v^ i.^vi v«.r1-
etlon of th« wnviefor^ of tb« c^.trwt *lth etmm^* In
" c ^gCg tifitt ©mttcnt. T1« irrlt«f mn •^pBtlon of tho
Rleaittl typ» and Bolvrs 't by n partially unel^-tlcal,
purt tally rrephlcal 2i«thof!, The ripsr-lc'^l ro'rtlcn Is
kro-sn «» tb« w^thod of lijocllnei, Frorr t*- Is work,
9lnc© !t 1» fh^wa tli«t the? "-juxlysiiipi jitc-arly ttut^ «Ap«
lttt3d« It al^wayB t!>f narw rera^lf^P? of thi* gh&f-e of
t>"e o'.ttr^it "wsvefft^*??!, it ef?r* rpi^scn^^ly be int<irve€
tb«t the w»xl • : " '"'.f -?' -if th© fflllltlT^^" ''"^-:..- t;Ioc>:-
ifif o««lllstor TO'-^A^. Tmrmln ftep.'5f rs^i-r.rdl'^sp of the
l#nrtt\ of t*^*- •^^'Ifr: ^f t^e tlia© b0t*s«^--r -^'^^^-ib, ATrn
fro*^ tMi wop^ it " ' br ^©fiurlbla for st: to find
a T'Cint of d«i:mrtijpe for t*'^ RnaV^tloe.! ' ;:; of
tli« ot^rwstlon of the TJltlr^c^ swtr«f b3ochtnr oecDlater.
Tha datifa af «ueh an ossein a tor saay ba aarrlad
out Ir e ?«Bnf*r analaireRit to tfj^t for the nf^rr-jrl foed*
bftck oKclj-isiior. This <.!;;''?. irr., it win b-
,
follo-^fs %Ytt for a clfift C r^w®** s-^r'^lfter. /vii
an axBot wr>t rf e1r<»''.'lt ^-fir^.'-^tr:'-* cfnrv.rl be 1
an «p,~-rozi^mLion ae cici ^ •'.yir-ju sas/ tm gbtalnad*
f^!i1tTS^fZ'' Iftt\
*^'
- Jtimtfin
(IS)
??jo oottttiMP ehurt c- - 'v '^r 'ittor.e for an oficl37Ator,
llltiBtrat^jfl In H^iro XX, ylAldt pa?*t of tha QM00MkV7
d»tl#n InfOramtlor. "P^eai It, ofiir wmy dotomir^^ •*^#taNiF
t34»Okiaff (or 9clf»;i;iyX8liic) Is ivrt to t&ln p3nco« If
tilt excltiJtlon lljri© «n^ th» n^^ Hn# do not Intorfioet
9OntUm0Q9 isme^i'\'\ntr(m it t«^ftfif?!^Tft, tha two 1 lno#
nay f^ll to int€tr»B<;t b«MUf»£< or sai^raj - ^» one
of tboo ^Inir booftuwj the irrl<s blaa to* too ,
^Phen T^^ ^rld blA» Wi^i^dlfig tOf«»H ^»»^ t"
•.., r"-ect ar^d occUlatloiii a^in tAiif^
^rld bifts iM|!iR3«.to« tho XI«io«, thsm fvpeatin^ t! -le
tlUe lntorfiItt«nt op^mtton sty )m» «eo9iit%)fttod %r <So«
oroatlni! tho oxoitfttlois rstlo or ^ ^NKkMMfiiis R;^*
m
%• I"
^(P^-P^)
A
Hp Ifl til* WI0|lt-4'1« of t^i« pl6t<$ VOltttlt*
T'^ iM t!To drlvljrw? ro'A'Qr «ur:*li«Ni %o erUi
ll^o i» the oqnlvPiTf^nt ?eslttiJMM ©f Umi
ffevlns dos-trr..-,? t-i I'^^ntor for Intorsittont
O'oi^tlon, onei WRy tl«?n ty"^tld the osclllGtor accorcllnf
' '^^^^^^^^r ^^o^^^^r^T^ ^[4^* ^^T ^ ' I
o!
^'^
5^
-mis^
ei
to tViB •' ' •ri '.lu: c lt3 c;:crB.i.iOQ tigr Stem's
APT" ?«
T^« "^ilti-le wiAxm ^^dkUm ottflllAtor has
MBsiterablo iur« ixi f/lecv '- '"^jlfnMit vsi^lvymA hi
th« Armd 6«rvle«(S of this r - . "t hM xstont oft^n
^mn xmm6 in rnMr woA IFF ttqu , t as « s«Xf«FQlMd
tmnsnlttop. In tMis cr aclty It ftmGtiom as a hirh
fwnniamy oscillator, a nsduljatfir and ^If cMMitator
ftdfA^tnad filYinr forth Jsft1Ht<!^dlc fcopsts of '^•r.
fUam X Is a diai^rar- of ths SBltirlo f^lng block*
Ihk ofcllle.tor iisad a» a pSF f^wefiiitor. The tt
oselllatas at abcrjit Wf$ mgacycles per saeonA and ^is
FRF (PulM iaminmsitt FpagiiMMy) la t^rit&bio frosi aboot
90 oyelas par aaeand to 6^000 ayolas r«r aaoonS*
0^»r applioatioiia for this oijelllator ai^ its
^2aa as a ili—ftilator In si^^rmic^aamtlvo raealirara
aoi as an andlo f:«qasiieF aodtilator in certain radio*
•ande aquipeeant,
Xha uaa of tha jaultlrlc snf*,:\r *nr oi':clT3Qtorp
althvagh eonsldayabla, is net zvo^rly fo Qxtensiva aa
is tha usa of tba sini^la swing bloekiat oscillator*
r.'.
't
JT*'i'^l0fT "-'».'*-
^^Ti*^
?lf^
^ m^
^i
TIK tlKaA rniro BlOCmO OaCZIIATOS
nm9 of thm Bimla tvint bSoeklmr otctlletor
win b« defftrrti^ -.sntil lnt«y on in th« m^^T tift^r llf
dosirn aAd opor&tloD hare baon «?tuil46rtM3» x: -
ledifc thftt tM« oaeiUfttor had ^afenjr len^ 'V^rltNi! v
of po • • X . ri.^nt -^ :>% It i»ill CApJaln, too,
Ih^ rereon for ecnetdftrlr^* t^« eirwrlcs iwlrjg fclocklnc
oteillator tn detail* '^t, *' n* ^^aiMj tlf:lnf» arta ©x-
rlalned. It amy <»usft hla to aax w^y an anal,; t lew 1
mmlytiA of t^ oparstlcm of tMa Iraportftnt device- ha»
ilOTar fee^n aadc, Tb« (itidctioii ae to vtij vuoh an a»aly«
8 la }AB not teMi aa&a will r«irjiln onaRt^arad trit th«
re^*:'f>r vit ' '"
_ ic^it/ ui i. n-tlL. " lea
«;ij«t be an» . V'r;f..> tN:fr-sitlc •
aftc.r £1 , 1 if .':-:.' ptlona &&va ^aa ^aaoa.
Tha olnrl« iwlitr blcoklrwr efet}!fttor to ae eall^d
beaat^ae t^e rlato c?irr©Rt nwXn^ii t'^roiv^h only a elnfle
realtlT» Y^lf evcle ^ rrW blat poea so far
tire thftt t^e tQl»e la eut off.
Wfi^xstfti tmneat.m imnm r.trrrrp. ---^
lA**
fit
By r " to Fl/fTJre TT rnJ tY-m
tloB Of t^e fr^r ,.,-.- f.^ blooirinft oocflle^ •
follovod, "' '^ '^ 't<^ Mop to bo nt tbe eiitof
*t-«« v-.it,ai!« If .i^p._... n tK#» ^Hd t>•rot^f?^ C,^ and
tt-.o /?rX(i t^oipoligr »m^J-dlv hro--.'..^ n<-,^ -"osltlve. "Iioa
th<* irrli! #000 r<^«.ltlvf» •Uh !H^«"«i;t tc t ^-^ c^'^'-r-de,
ifHd "^'*»w©nt flcwt o?«S ft ctmrrci le jucc-- "* '- -' -^^ t>^
GftpGcltor C|. t»tth tteo iioipitttii«9 roIft^'lV c
tho ^rld, After 9i. %i^m t^0 ;'>l«te c^irrfsnt
in«tianf tho faoffiiotlo field «b<n3t l^ . . . ^- '
ond n^ voltoiro It IndKjood In Ig. no voltnr* op»
pllod to It tfco ^rld 1» Ir^ce r< Ite prrvteoi
imiluo ond it ihorofom do«~ ' "' e ,:..<» oorfo&tft
Thlo diocifHsatlfj^ eurrcT^t thrc'^^rh I^ ehnnfioo tho ro-Pi^ity
of t^o vcltJire inSBte^A in r -!'* erul of I-^^i tM«
VOltnro ziv"!^ ct«.rt5 ST;Ij'4:In' • . . '^Ith this "noc^*
tlYO*fOlnir" volt«MfO ' to th^ rrtd t^o r'lAt©
0»MWwnt l9 *^^n^^^r vt^:Tem^, rr>, t^o V(^^t?4^r !iv»
Aiocj^ In t|| toy : :.j^ U
FOdnootf. ?hlf ooBWlAtlw ootlon contlr *"? tho
99/1
Si Q.
fFia it dritfMi «tl1 borcntf cutoff. leit« marrvnt
MftMS to flow aim! vt17 not ajrfitr flow until tho bl&t
aftlnteilrw^t on the fvld by Cg !• rfKl«eo« c^ifflclontly,
by the ditebftrr* of Cg through Rg, to Allow tho tubo
to ennd^mt.
Fron tM« hritf *•!«•• of the oporotloB <mmi la
inolljrMid to T9^M th» rM»Miit clrc lit and lt« opera-
tion at an extanaion-^f tha MUtirla awlnir blocking
oaelllfitop wfiaM t\m ttined cli»<rjlt Ah'r.^'.rw- ia ^rad*
Yially Ineraaaad pamlttimr fawer im4 fawer radio-
Tr^n\mnQ7 eyclaa to l>o ax«c'5tc?d d iriii« aft«b jiilaa.
Acttielly as will be ae«>7i l&trr, the exteeaion baa
Imm imahad to t^^ t^mt tba plianaaiam trnv^ taktn on
a io^sentmt diffawot ateaimoter. !*!-:rth«r-,iore| the
WRVaforR of the «t%t^t ia q-^tto different frosa that
of t\^ riulti'le awinK oacllliitor hfo^nusc only one
•frequaiiBjr* la Involved, that t**r,.'^ th« r'il.»e r^-crir-
iFenee frecitteftoy*
In wlew of tV:^i?« c'^/'nrer it la a:vro-''l.'it*; to
intr^i^ i^to the ct\^2r:or '^hieh prod^?crd t^ern. "efcrr-
Ing back to the above mrmA of t;-t o-crn^.? f --n !t la
fonoal thatt a) tr.o olrcu/. - -zilL-.tor
even thc*j|rh th«!> onerry :^ "trit jJts of r'-^la^tf b)
it baa faedbacAr tptm T-i to Ig ,niat ^^a the mlti'\Jo
9Ai<}
^^:a?i Q^i
'* Sus^f ^ft*
'H
.*«.tr A
es
1i ' ' ,,.,-, ,. • '. • •
-rid Mf.n, d; ti»
irri<5 it r« t»ledleal ly <5rlv«n coneldomMy rofltlvc and
then fftr t»Toaft iratoff la n tmtSMtr nlrAJ^r to tbnt for
Vc iltlrit swing Hro^ '.'.jr oficlllator «Trcf ; t t t 'x
grid Mft« c^Anffei ror? ^rr ;»ils<» of r^«t« aiir?#nt in
thlf eaito, "^Ith t*orr r ^-'!lR^*t!fjR cstlrttm?, orse 1«
able to ge!n ccnElficr&ble ln£;f,r.t lute " rt;tl<in
of t^e tingle «wtne bic clHater, I^a, to ox-
'*'!.»
'n V^ ehillf# In ct»Tv.t*nr *n ?'."lr.p finv:^ t>'=c rtil«»
tir''~ * -^ blaekiac osci: "'C r'-'-.r
bloc'
' 3ll}«tor Rnd 1*^7^ * vr- - :: 'ff^vrj
ether fhott st«6 T«i^r«d«
Ift [•Jx>ct-'<KKnfr frof^ t?^© aopwiJ foedl-acl; oscilla-
tor to V-JB 2r.2ltXrl« S'srlnfr MoeMni^ oacIllR.tcr n ohr^rv^o
In t'T- vfilrM^e of l!^- ft«fi C took pJac**-' ' rv^ tMc cT r, o
of v&liMt atoowitt iyBtlr«'ly fo'* tht oimm^ '^rt opc-^-^i-
tlon In goin^ from tfm ncrsml ©sell 1& tor to the rjwl-
tlpl« 9»ixm blooVlnr ©»«115iitor, Ir *'< ' '^^ent tmn-
•itlofi, how«^#r, t^-* ch«nc« in orf!r*a!' not 'lu*
•nttrely to «l*ii«»ii In tti« wlticf of 5^,, Cg.
^fr^r-r^ it if uor** ^"'Mll t."- t.*'ir- f-?>^r««r' ".fs/! *ruT.>rtAnC* •!*
t.
*'
•
'-k tmntl. ••• r, itf? clslr' eltftnc^!^,
ftn<5 t>« cioff© crn;-»ilnr of t^« riotc to t* c^it
'^mf.
thrcj;^ tMe tr«inFfar^p. It ihould now be r.ctc!<! V.^t
the tr*n»fonser In n/up« XI It nn Iron ooro traneforo*
•i» Khll^ tlTftt of PlmJr« II 1» ftn Air core tPcnefonwF,
AlthdKSgli It l« dtffleilt to pHfim tawkl/tie^lly
tbut ehnnif In^ th« i«iklD»» of 1^ frnfl C^^ and ohan^lng
ttm l%«tflMMllc tm^ifomwy fyim «n air ooro to an iron
90m tkenomUm fey tht Kfaaaotd orarttion, exreritmut
ba« irribit&ntlatoa t'l* fact. It !» to t?;o«© axpori-
MOtolly n»oerdod l^ots ttmt ona iMft ^m if *proof"
is ra<r:iira4» Tr^M thaaa vaaardad 4ata on* nigr# ^lOti&^ViGtr,
flann eoiiai^orebl^ «w>r» Inforf^Rtlon tl«n ,^xi»t ^It
"^poof** W» it ab3a to datarsilaa t}# offeett of nil
partt of V^m c I re.? it iir^^i t*» tfjapa 1^ tha o'ltr^^t
itaveforfs and it abia, ttMi'^^fora, to rSek 'sor** * !-
ff«rjtl.r t!-« tyro of tub© I the tPftnsfo?^gor» emd t*.>€! vi\l-
TMMI of \ aiidl C^ to f-jlfni tpeclfte iUs^im n^iir^m
aifita* In a'.!dltl<«i, tbc final m^^ in tr<s kno'sirioa^
ef t>f? c.r^i»e5tton of tho iSr^la mnUm WLaoklof oi&ollla-
tor e r f13 led,
WSWiWB^ WB&^ ... TIW) A' 0rS!UTtC99r
B0l\Dta rasort'.nr tc !nAnRntien actf t^cor? btaatf
tapon oxparL-aont anotbor tiawwr^tiOBi rx-'^-v- ta:n of tlja
oromtloo of tha ttrwla ffHrinit Y' aU lator t?''^
(10)
bo r?Tan. Iti tMs e-xT^lanat^c^n romfbt
out f^na, In :ar:':' '• -, ' . ^.r^incx-orsacr, ^th
xzz
n
^^4£^3£tO0 i»MM^
Itt iron cf.Tf^^ &)va tht QgCg «otil»lnfit ?.on ave eontldtiiii
in toat d«tall» Gertie In aamsrttont art InvolTcn!, TNi
ipulldity of tb«M» aatuniiJtlarKS will bo dl»eusM4 follovlnf
th» txplanntlcn*
^JNr to Flf^iva 11;^ and na)s» the followltic at*
•Wiptlonat a) that t^u- vrtit/-f» m th<^ /rpia a<Mid«n§*p
wmmUia aaitantlally oiaMitent darlxw^ tat po *Mon of
%ka oyala of opamtlon r©py«ia3rit«d bf t^^en :>C'!nts A
and B on ''ttfWTa XIII, t)> t!mt tre tmnarora«»r I^I^ la
aa Idaa? trensfomer vith no iMdn^a iM^iatafioa or
oapiiott«irKs«« a^d e) ttiet t^^ affect? of Int^i^eloctroda
aapaoit^ mvtt iiairliiribia,
Ganaldar that tha aaadanaar vcltaf^o fms nAtnm
tatnad tha to^ «it off and ^»«f«a«aa aa ^sat eurront
ataxia to flow* a iro1ta#a,
^i^^l • t^^<^ app«ar» morass
I^ and in tara a vc1tftr««pCp i^A. » Iff addMI to tha grid
clrc^ilt In «s direct ton lan^Mrr to Xncwiaaa the pXata
ct;iT«»nt flow, TNi efndanaar volts^^cj 1»,
60 i8 the r>iai« aurpant
/ la tha eurpant In the frrl'l laop c«i*
tatnlnor
,6;^ tCjRnd ^^
/ip ts t>© r'5«t' ^r
im^^ '-*
.!.»
. ,«.-f
fK;i>ftaX.:#l
V
9".: .:-:^-
^^ ^^ S -V ^ '\^-^
-^r
"^-^'^
-^ e^ ] ^ .^-^' '^ '^
e
^^ ^ Rcj, CaUAC^ Arm &• iliflfvii In Fl^tim IIj^^
t) Qc^ - R^c + ^ Kl ij>
A yttixX it eiretttiiftlljr r««toh»d «hei« ft obuoge In rrld
f«ltfti!« ti f^v9 than twifitaofa for b^r a ttt»n(f« In
Ifttiiif •qiafttlon 8)«
/^/> Ru /^p R^
or, fposa 6)
7) ^ ^ _^
B^piating 7) ftna 4)
^ntfst^, nt rssftiffi* I, ^'^^rm p , ^ , ^
:^^ ^^ C -f- pS- r ,^o^ ^^^
^'Ift,«^- '•.J-I'tv-V
'.* <rl
^^ •!»
^t#«l
w, -
,
^^
H. -i-
-f.
-L. =• -j_. '-
^^ ^A hS
1 .-.. r
•f©
£. 4^^ (^
^t
;: •f^'^
BolTlrv? Tar dSi- t
<(t - /^Cj(,_pg^ ft,)
Ion •) ihtwi thKt th« c>!sn,^o of i?rl4 voU
^rlfitf tbr tiat viIms no rltti« cRunmit flowt, the
dtilon pesti2lot«d at the bt^r'nrlnr of tM9 r«mfraph^
it In a dli^tjtlon e^t^lte to t'-iJt of t^«^ rrld voltA^
ItBdlf* In tho abMHBM of plot« Cfuri«ent«
10) ^ C| w. ^ o
and tbon
U) A . ^^L^dt R^Cc^
Thua, If tb4» volteio e^ la noiatiw^ the mto
of chMWJO,</<2j « la rotltlVD nivl the velture on tJie prl5
la that taKdo lean ne^'lve, A a the frl^ voltae« foea
lets negative tind plate oari^nt atf^rti to f^or, t}io
teiw ^9>^ l?p la no lon^p aero t^Jt tekee on a finite
ifaliati ataS tArtlall^r oeneela the other tor?:;« frofSL thla
Wj^oJV <^^i toatla %e beeo«a infinite m t' e ttfo
tersaa in the imewtnetor ef *?) t'c^ orii? 7it:', Act-
tsally -/?- never ai>t>ro8chea Inflrftr becenso of tiMl
Inteaolectpodo eapaeltenoe« It <ici&, r.omiver» teoane
vory larva anS exrlalna if^i}^ tlw frld voitano avinct
4^ *«tft HrfTfll?
^^
-
J'^^
Ci-^ -e9-i )t^ (^ ^^
iy^ft. » f ., f-
11
n«>;7 ;i.^a
9 ^ ^ ^ t>"
•*» «r.
v!o?«rM ''*vo^ Pg»«»Aljgc oov vlth the «XfiAm«
tlon of ^'cino* 1« «id« to ri^rurt XIZI*
'Vhaveln th» rmth of ttsu oroTtJttnir point Is cm ft
plot of Go vs 61, • "-^^^ ^arop in 4Tri' ' - * - to
Hlon of th« tO^ t«1e»t f»lec r,(!
<? »
.
' \ . ->••-• - k<. "•
Ion V * *<, . ~ to <!t*07,
<^
* 1/ (/— P^m /^Jw )» ' ' t: c Inn ^or of
9) I^OfHI to 7r":v. nn ' t '-r '-'r- -- ^.^.. • ^ OJMIPQtinii^
potnt '^ovMi lnftAntftn#o?sl> to >' "^o'rt *^ nJong ft llaa
«Nmmi filor« 1« — '- • ?M0 ?lJi« ^^or^»•p<H1tf• t* tht
r.]>omtlnr path of th» R. rjwl f^4l»dl( o»clllator. tv&n
thoQffl^ th« a?»pltnofttlcmt OQ,^ Rv. <3rop» boloiv te^lty
•l^ln, t^o op«mtlt)|t ' t pf«M^0 to rolnt r^ "i^fievm
tiMi foTlovUic loft^wllj:^ deedltlcn 1« r. Idds
1«> ^38 = V'?^.
-~%A- -^ ^fr
In tMs equation Sp Is tv« v?ft^« volt&^i; »i »hii^ ^^
*^'. 6r> now whon
«) e, = (?cj -^^
cr,v
?1 a^r^
J.'.
t
^^^»»"
,- m' ,*5 1 *«??
-sf iM-ftieffe'tv
.^^ ?v .5^
M ^ p q •-- \
in
jM ^PQ
.
3
-V --J^LfeL - u>lci^
T
s5^.j?^. ' ..3 r 3 c^-r
1
Si
with the i:ri:: ' ' ' :\Av-
polrst y. The t'"!t?r «<-r;rrp t-r nd tt
yo\tfKi*(> 1 to ' , *i»lvB«
"Id vo?t w\Tv1 W-?! , "^^' o-r.rtit*
'"=/'
*
" • c>-ly "• ' ^^' to rotnt A ».long tne llna
F«A vlth «i n^o^;m — -i- • ^p*?'? Cg slowly to««s
Iti! fifrnw?© Ri^!rj tVw*:r:rh 1^, ty<fi .t-W tuMifinss noT*<i
pcfltivc ana tjse c:ix46 rep«M»'uii,
A» fci» tbt vnl Idlty of r-^ ii»rir:;tlollt Mi4« ftlxmif
it hft« \setfn *rf?f5n t^flt t>r» !nto^**1jf»etwirf0 iwra^efty oftn«»
o&t b€ WiUli^UiA aatlnay ro ' - Its
In oQQfitloii 9>, t*.lf ciettetptlon 1« tb^rt^fo:^ vrUa
tfwir crT" f. ^tinttid |»oiFti«n of tu ,., .iv:. r^so condi-
tion ' 1tf'rfy(?cd TV -^r Ins subet«>ntlffi31y ecn»
•tiint ovar csn of th«j f?y€lc l^^ttwiaTi polutt A
tjid vmy be e1e«<9ly «prToxlnKU»d ^^ ^^ it y^fjt aneh
CrMter thnn t?-.« Interoltetrode <Mk];««it«iM« «tnd if Tv^^
I^ approftcbdt an Idenl trfitwUcrDor. Cg lo nonsAlly
wry l«r«» •on^f^d t« tt« lat«re1eetroa« onjAolty
twt th* Idoal tmneforawir oaii only tx* »; ; ro:rinftt«<S,
Cbvlc^sBly (p^:- cannot ftotURlly t« cowitact f:r, 'f It
w>p* (iq^Mtlcm 7) «mi34 |so to fl#ro tva^ tlie cycle '^\\1^
Bot repeat
«
99im%*\^ ^CfttM^^wM m
-..
•''
^iflp^-^'- - ^- • ''.il.^irj,mii.
y^V'^'
T
«9:^9uae'i;j^A
15 «?--¥ .is!;*?
tmn in tbts ovcnti^irllflMI cMtbMiitliscil tr«at»
It tISfricultlct arr^©ei»» in Ve •anet rii\th<inRticftl
aMil7fsi» pjrther rM fflcv!l tl©« wotltf be efMOOBto?^*
Cei^ln <SlfTlctnttc>9 ^t&vln^ to <l» vltli imw lln«ftrltl*ft
IfiTolv^d In jyilftjtatlor osoniators ai* ccuwrad In
(???)
Iltiiorilqr*0 book, ^^ny of the »^lffleiltti»« poli^tc-d out
b7 l^lnorslty •vld^tntly a '"'^7 <51reet1.:' to tho «tncl«
t'^ln^ btocltinf ••clllfttor «lth<^i#h thlj oaelllfttor 1»
net »r«elfieftll7 mmJr^m^ by Ulnortley* a© ir«BMi««l
r^23^9 of ffoe*^r« «ire »«t forth Iqt ^lAOP«iqr «n how
tiiir •g»4lt Miftl:rsit of t''# ein^l« eirlnf blocking c$»
cillftt€a» uBir l»« eft?n*le<5 o«»t« It mirmmTt. tMt wrltlnp
ikii tiiaiiti^ii df tot i^m iSN^r ?ol ty, c? --.nu eolvlnr it
^ %t^ Isocline wi^b06 hni the ?!io«t r?*or5!»o| Rt ftny
fftt^y it mnedli 1m & i^rtlc^ point* flwtunfctc^Iy^ ho«w
•mvy ftn «jaM)t i^thctiafttieaX axmlynin is not i^^<f-<.7 '. rod
trMMMUM of th« f^jK^^^ri-^^ntiil nof^lt ^HEit hfi.s iMtn ^Sone
ftnd t^* thoe93r <S«in»lG|W«? tn mit-'^nfn V-i^. tsfxvmTirmntl^
wcrlr»
It wll^ b<s noted In tfi<* above <2f«§crirtton of ^M
•1?ii!^t!<» tt>«t th© actlofi t#>ln^ rlr.c© p0post<s<a lt«elf«
Siatft tcniatt tcm of t*^^ t-J^c; ??-•:& rjutof^tl?f.ily mit off
on by !t« ftsascle •«?<!, el?«'^ltt ^« ' t th© ftTifllc^tloti
1«MMiSp
i2J •.:
-.Its "ar?*T!f«nr
TO
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of AH •xtomnl trlirr«*r ralMt * * ir^ric trrirr Mc«>»
iai aMllltttoF le erllod «m astuvble bloc' In - or rHMtor,
It ig ««>?« cogtfsonl'' m***!*?**^ t« •• th# frr «' rinnlrjg
blottVlfipr oocillfttor. • n of* '1 Inter ismy hftV« m
fneiJ voltftj^flk ftpr)3i*a to t^^ rrl<1 of tti^ teb© no that
tINe tifli^ tff ?aftd© to sandnet an Inntftnt before It -*- 'la
n©n»llr>' ^.v.. -?rt| tim d«iriee l» tJ>«m o*^ne<3 & fi>Ti<jh*>
^(mi«ed f.-^*-;M«> felocVrln^ os^^lllatox** If t!'C ocMon
In imflli a oli^rilt sft n-i^ixaj^a XI ^<»«i not r©poat Itsolf
iMMKtUHi tht fHld Is imintalnoa at a bii^e bcv nd cut
efl\ Ir fl3Ms4 iblftt, mn ^m^merml trie Br pnlr^<s^ i^,mt Ise
•S^lad to drlv© t?\© ttjbe into ecm4ltt©tlont It 1« then
eallod a MOMMita^Ia lal^tlESiNS: o«ci:i1ator. It It r<oiHi
•OM>M9iil9^ <Nil1«d a driven bIo<?^lni^ oscillator* Thia*
t^Tp iSlo^naaioR haa Imn»ii o«&t#md mrGotiA ttm fT9m
ramlfii <aat»fel«) Moelfln?? o«€?ll1&t»p «tnd tMe will
•ontiimt t)#«a^tae it Is thf» t^^t fii^m? of tr^ thr«t<»
fIVftlair now to tha ttw^vf of opemtton tsa&eiS tti^on
©fcaanatioTi of tha mitr^Jt ir^'r«jfo'*fj, th^ action of tht
fpaa mnn2i)6 blo«tein0 •aolllator *' -- — *~— !nto
tvrot ffaiNimt* %Rit contlffei«wi actions. ir-
is QtMillt&tiva si^ MBi^natYKnr i In
•i#aaB:#f iffftRS -ffiftrrfi? ifi^-^ '^^smfi**- ^mr-^f^ ^:&*wTr».t^. jt/i ^n
i^;^*
? ,t.
84
Irrvolve* U« ret tor ac© during i a) rlso of t?iQ
"©, fc) tiMj to* of V f^, c) fall of t^^5 rHfl*
or toll of f r> • n«#i, Certftln »Pi'q«i^''^n*' ixnd approxl*
SMI1 1one ai^ involved l^nit, f7>o^ tho aiith6?iatleB ham
pr»fi«nted» one In abia to ottaSn Qtuintltatlve inf&ftmm
tion on clrc :it paitta»t«f« not avsj^ilAblo In other
CiHUilter tT)(D aatabla taaiMNff •mISlater of Flc«ff»
XX, SqIui Vmt tha 'voltai^a milo bat—an plata and gJpiA
la *1 alRca ttm 4m mA of I^is la aafi0ia«%a4 ta tte gHA
vMla t^?€ dot and of 1} la coonactad to tba poiaKP a^ujxaat
tT>« dot rr-'fera^ aa ftaisal, to tha ««*!l of Lg that la
^osltlTo vlian tba dot miA of l-i la fotltlw.
In ofiaai» that IfnaaF «11fff?r«ntlfii:t e<rfi«tl<>na istisf
ba ir?4tten ai*fl th«lr ael-^ttcr o^t-j; tnr- :' ^•' t^" '«''X**,cc
'\ •%cii:^r= ^-•^>..'
»
I J.
«gil ii I r III I- I III I r .. .... .J^m '
d) *• ^....;*.to-'--'' c^j^ of tha
^^^(^f^'^'nt
»»»«. T
i»l«nt olroutt of n.-^jET^ XT l8 ^liteA In Flr^re rXV,
Tn f-lf ft^Ttj C0 ii^ th« e^fbJjtlVK? -tad eiit«el»
tuner: z ti^npfonasr B-nl juq ;: ":•' v t , ^:;
«rv9r, to l»5ti*tf? v^^T.mv:*'^.: '. ion » ^ow l.'^t
19) e^, ^ /Cj -£c./
•ad tb© ' • -iv^lont clrc '*t of Flrjro XIV ?my be further
16) ^'+^r^^^ =^y^^j> -^^
V^iag th» ftanAftyd notation of Otr-^r^- nn^l ::arTi«:i ^,©r©
17) J^j^'^^^l ^ K^J ^^^ c[je^^Ml^f^,(^j
mtd notlnr that the tj^lti»l vulture on Cj^ is soro, th»
l4pl«09 ti«i»fcni of IC) It
If) f/f ^^Ijcj;^ M Bs. (0 -h_6_
mJ&Tx.
mim
\
'WS^i.^T^ • 9^ftf
^^^\y<.^) ,1^ - k U).^^) k av\*K . „,
\< J \ J
I-' -^4^^ "•—^c;^- ^,
fmm th» fliorv it It ecmn that
If) Cj. Uj ^ A^i c dt
80) ^^, (s) = ^Cj;
Cp 5
tl)
^^^,^5; =_^^_X^
•cANitltntinr fKl) Into th# rlrht side of IC)
•t) \r +^7ro; ^_M.^:(^
fio3vlrvr for X65)
83) -Z"^^^ ^
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i 'S'i' .1**^: nnm.Vt mi$ wnT
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2 o
U:^,^^ :u.
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dw* A..
\ 5^ a^ A \(^-0^-5*]t"ra3
WT
or
»c thut
t^) £^ (i) :r -^ <£ -
mm tftVtJv th« lnT<*re!c larvae© trcuisfofB of 07);
2b «i^ ifyC6 > / tb» errommt' "- t. - ^- iT.ttliw «fi4
r. :r-:o--tior; ^ ^ " n /(?^^ -^ £^jj. . It 1»
h>yo amiMil ' o,
-e^. In
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tNit a^jrlnr the rlMi f^^;. r^ y^^y • yU
ly v»«oirw i#i8 t>«m•^ / JHt f. t (?^^ ^ /^c<,y .
This n«oo<fltAl«» (I ao4Iil<».ti<>n qt t nt
oli^'olt t^e Instant Q^ a ^, po«l«
f^oatlon ««ll ^ ttMS* q iltv Illy V ':' ;>r t; (^ &toVB
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TtiiB smy be rmwimged thus
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The InVrTS* Ic ^'-c" * !^.-'rf-rTS of 60) It
Vtii« «8) mmS tbt fftttiM iriiNm It ei)
SfHition 6S) iB MS «X93«iM»ll»l for tbc vol tare u :rlj>i:
Ite rite of th« |:njtl»e when th« tl?» constant 1« detcr-
»lnc<3 ^rl5«?*llT Isy A|> iir^ c^ , 'teferrtmr to t?» ex*»
paoitatlAl tera», the quBRtityZ-f- -fjs^) nxn\ bo n«-»
t6tlt« for i«iir«ii»ftttlon« TJilf tepn can !>• vmpotiy^
cmly If -^ <ii r±Llil (or >t > ^ -/t- / )• tH© issannt
that t^s q-:&r.ttty ^fiJl! ^HU differ frorr. tho ilrlt-
ijQf ymJxim J- i» (5ct«r'>'ne(i b^' th«i "^iv^^ of Cjj (^ la
ft9iT»M^ to b0» rrlrtlvc''" '-.'T^.strtnt over thr *'ort!cn of
•3rr«onortt w»fntr««s^ f-r v^'farmr^t*r^» The rmrn ? tej.li*! of
this product ' Aj^ i C|-^ ; • -
•*»»5^^ 'J?
1^
-IW •(«
. ( ^:\^r
-i-V<^^-^M^«» -^
ar.
1* K
^o
«fW
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*r» 09t ofp^al to soro »o thet 64) !• satisfied.
^f 4^^
^u /cO-0 - c^
with the tl?s« const Sint «< d#ti»FBiiaid firlnftrUy
by th« ffe<jtcr» lndScRt«<l! in condltlcn II, above, Vim
rlt« of th* r^is<> Is /rlvcrn ^ •4i«»tlon CG).
•P«r*letad tho b«hATlor of it* clrcrilt 1» ncwr a«Mrlb«d
fur th© tor of tb« jnilpo, T^.iB If. tho ? of tint
In wMch the top of tlio |i4lso l» relet Ively fiBt, It
w^?ll b« rt^c^Jlcc* t^.fityM. !• ftgmwid to be frontor
ttmn f- / ^» "JoBif •• ©» aiftfff)tt«wS« t>f t>- <r^%^-^X Is lt»ei
thMi
^jj^ ©nd ^tf t> ^ • r r on . . 5f
* ut mMi«ho9 £^^, i^ to V r?
JiitlAi^ 4-
^:) - C^-a)3\ a^
-^ ^^ .^v,^
tbtr.fi • jCc-l » ^ovnovor^ It >»iuidl to roiMilo *qpftl
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^i-0- '
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^^ '^ o , Xt«lr. r.n rr ' ant circuit
^^7- Tr-up« XI; tMi <Hj'Jlvnl«nt elrc^:lt 1» nhflWi
:^ :, .V; .VIII, C11O0 AKfttnt tlnp)lfylnit atrmrtlont
•
^-
"^» # loh Wf*B £^^ nt th« tet^liyiir^ of t^# rl??«,
*
!3ttl"! f^^, b) that thft ' ' 1 «iri?«nt In In In
nfit^llf JW©, e) that the affect of Jj ^"^^ ** r4W?l#ct©d«
^Ith i^M As^isif tlone two Mttdltiotui aajr b4i eonsldavv^O*
ffl^ipf I^ C i« 80 laiwe tt^^s^t the p:!3f« !• t«x«dii*
fttea \ff Ip atKfP»« Il9rlc;cttnc th« oonmit throosh /i^
A Bt.'nrle ^I elro^lt ronilt« and
and
«md^ onc<s -ct^ bf!CO':'©8 -^
-t I 'vnd r«|!?on©reitl:>n
«L|^etri t'-''f»^ *.'^'^€, tr:lis tt'-^- ' ••'• V -, .-vtttrtif tt'^ tntJ»
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^JtXl. Ap i^ ' "^^t t'.O offset of .;;) i» n»-
Xte mxtiwi ^M <Suimtlor ir r' v ? ^ivon
\Qoi\
ri^
.,^,. . .^,
L 3!^ f\^
* & ,::> ^
o <p *•
x-
o.
c>.
ii»r
*
^^
^"^^ "^
'4 vv
TbA Thll of thit I^ilge. The bohnvior of tht circuit
a>jrlnr tM» tlf« f«iy l» oonsl<1«i«4 In tvo part*. Ttw
#quiiml»nt elrcuit le aa (rikovii in Flirure XIX, Thi
firtt pert of tM« action InvolVMi ttmt portion of th*
pul»«» frtMii<« th» irrld voltuftt pffu flu to lit rmailBHa
jMinilip» mtlvm fnm lt» Initial wltw of £^ o • It
1« b0m luMtMiA thftt C l8 finlt« tad Ihmmw %^l V.y»
p^M aot*«lly 1»« ft Httt to? and y«?rr little oeollla*
tlon on %im tall* Tho K«irl»tl<m of (T"^ Oe^criMSs durlfig
this tlnta open thB cli^jlt pamjfidtere ahovi in Flmiro
XXX at well: as th<« Inlttnl chan^a on Cp and the initial
fttrfwnt in Ip, It shouid )mi tiotad that Urn eijpcuit
tMa procaad#d to muMMnraita to aistoff f^oa the point
at tha an^l of tha toir of tho pilaa iftser^ Cq = o ^
fha,t la, at t' . -: • - or the fi^t t^tX of thp. flml
"^tle tVr V "frttnn «m ^ ^ oo Td 1m ifrtermlaad t?!r
vritlnc tb© aQtaetlon iCf<- %r^ flret ;^rv oi tiie iininl
aotion» t' l9 imrlat!on iff of aaall intaraat ooapamtf
to thpt r>f Cc 4Bi»t?v f^ft aaeontf r«T»t of f^-^r fliml
oct:an« jTi^a aacoad fart or tr^a a<;t:c :; t:~jo
*
o of G, thiwJTh H^ froc itf w Ga Ic
at It* mxintM aaiiatfvr^ vr<itij» to ttn ^-^i (? . - £^^.
If tha voltata aoroaa c &t t t 18 port of
tho flwtl act ton If ^ti Vq,
fVf®&f ft ' ;,*5 >'. <V< V' A
*;^;*
.'w"'
"^
» O N A
. ^ ^ ,.':
yj^ fv^rf*'-^<
.A- .0
^if
iMiinf ftbottt «0»8 to «-O,0 E (r<r , tor t))« voltaittt
ROFMfli C At euijr tUw t)^r«ftfti>r until eoiktoettoin A^ln
•tftvtfl is i?i^«n Iqr
(!c = fco - ( V^C - £c ) £
-y^c
MM
76) ej = C ^ -H Cc
i:<Iufttton l^) Ifi ^^ e orcllniiry tyjit «f iC died
tion *n^ t^« tino of dlsctm^'ir* oun Imi oootw^let! \i^ thn
v»Xq«« of ^ ^r\!^ C» 2hi« sftovs jmtl)cnBtioftl!I:r tr^ct tlie
ilsa» Int^nml botiv««n r^lii«« 1» dete!^trt«<3 bjr %tm l^gC^
tloa Qonstant as ^f r^t^vlmtfilT bo«n iiftSttrt^H) tr»3^itft»
tivtJy. In c'usBed above wiacr© tJ^ ;.u sc
4tt?*tlor. Iff ^-rfj^ptly -led 1*7 Cg (ths t<ip ©f U>c
fc^sff '^ReI73 tt t8 now fer^rf'nt that the -nlse f««ii»»
w?ncc rro^QAMiy 1» 4ot«ralae<2 larf'^ «s of
lU and Cg, ainea tho tl£M» IntorvEil \> uJe<^s Is
alvart aapmittRt tip«ii 1% md Cg ana In :!^ re t)i»
dnfmtl(m of tha :nila«, »» «»}1, ik;cm;!f? :.^r: <:.x^ t;>on C^»
flkU feM mgl—ttld %ti» tiM of rls4» cirvl tioe of fhll of
t^a r«lw* Th«p« i» tha eM»d i»t3#r»t th« tia» of
vl6««"*-eondiltioo X C^m 2X1^ i^Im of iirlB^ -->«:id noro
isfftrtiiit Y^«m Cg ttmii aar •psoifio circuit :tirftMHmr
twt oimn th4m tho offset of Cg 1» ilnor oof:>pti3^d to th»
•ffftot of Ct)« (Tlaf)»]* tpMsifloally to tha ttipontintlal
oa
-5-i
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Of •qy»t:on r*^). in mqt oumi, ttm turn of rlMi
•AS fill of t?^ >««« am •mil eiMpsfed to the tiat
•f thO r^'flfs^ r'j^xn t^ft t.t*v> •ntr^T'Vttl bOtVOOT) ^i1«i»».
tho lrir3 'c&tion &«ro l€ x^t thftt tho tlat or rise
Md ttno of f^n mnuH ^ larro btst th&t, in pmetico^
tNQT am net xmm'ity Imvm. That it. oireiit pftriuwtom
mrm ^Md «f iidi afelN» tho ynl^e rlso and f^ll sharply*
A bri«f ^ook at tba aquations repvaaantlr^ tha bohaTlor
of tbo eipcslt Aipinii M«a of t^i<i ^ "»»o wil'' **i^P»al
tliat in mymvf aaaa tlia rnlfic* tr-nsfort^or Ib Irivolvod.
In 80IMI aaaaa Oj^ tha diatritu^d etxr^eity of the trnna*
twmmr^ appaam ^ithotit ?^ t ^^ ^^>^ oasf^a boH) ap^aar^
24]n«iMi, a hflet s^fiRfunc© to tha portion dovotcd to
tha t&il of tha pislaa vill i^o» that the t?a»sfoi%iar
pammtmrB am ImfolvoMft In how tJm tnatantaDaoaa plata
inatta#a mriofs AfteT t^io r^^laa Itaalf hae tr^ririnatad*
Flirt^«l^!i0!w, tha tn^ni^fofmmr jAWMsotura ar© Involvad
aat onl7 In Um riaa and It&Xl of tha pal*^ ^^t In Ita
AimttoR trcft^r to aqpatlan 0^)# thtia^ it li^ boma at
that t^a opamtton of tha fflmla awfn/* MocJtinir ofctl-
lator^ a« it diffora fron t^« rriltl _ ''^" rVoklnr
oaalllator, dapanda to a rr^mt axtcnt u^^on tho iron
•am tmnafomar and to mm§ oxtant n-^sn tha lal^aas of
sv-i::: at"x.3 ix*.
.aSfvjiiffsr'T
f-.wwdnj%sa
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Thvaagtftnt Vm •ntlr« AltouMlcm of ths Hingis
fviat VIo«irliit 91011 ^ntor th* qoention of tQte toloe-
tloQ and 4iitli«bl« tab* ehamcKrrlstloa hfts l»rr*ly
bMB l4noMkl« It h»fl b^an tacitly ftfmsMd thii% tm^
« tub* it ©'3rlo7»d Ift the circuits d«tcrlb«d that will
•ITow th« elrc*3lt« to or«?^*« r.8 ' ntefl. It 10
rtAnt Ir r. U thffit & ti>l*d« U indi^&Uu in th©
circuit dlafTOa for trlodes ntti tjned In nxmy nrrlloo-
ttprui. It it the ala of the mxt aaetlon of this WMUr
to dlMuat not only tb* teaiipft eemidaratlono of tho
inlM tr*an«fbr3Mn* and tha I^C^ eootelnatlcii but tba tiiba
MqoliVMBta as «»ll» '^Iru^e t>a mxtpa^ wtimtowm il>p«ia
u:»on ell of tljo«©,
mf-rm otm'^rmKTtmm for ssuBOfxi^ or c:im:uir oGUPomam
rlllfif tamflMBMHT ^ saaaial It can bo aaid that
tht piilaa tvansfomay nuct bava both high and low fro*
qtiaRay rrf^enaa ftjfficicmt to rivn tha daalre^ outf«t
wvafaraiv Hie r- . . of rig© t-rij ii.il of tJ^c ^ jjetj ar©
4ata 1^3 Iliad bgr itn frogueroy resonaa and tha polaa
duration %f Itf lo n#7 raaivwiaa* ^t^^f^i^anoa to
aqpatlon 44) lllTiatrataa that r^lao ri:^- 'n v.ron
yUCo and it oan ba aboan tbat r.:8
uyon I.p and Cq. ^11 c fi.^ *hapo o^ ^^r- - "*
:rr; >nn to ba a^paatent nptm thaaa of tiia j?u' pc^
"^0;?t '>« ad^^t^inw tirff rr^^i *t riwi
.rmiT firr
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ftn£ t^ff tiibt. It is ' tnt« to •ek hew one wc^ld
1U» to >rvB th©Mi tirftwjct' *9 s^'mp^ th» r^^lso, T«
1^ Aiqr sp«cifle rrotlMi at imni tMs qiOMtton cc^ id
b» «n««tti«d e©n«!»«l7 ^"^t fop t^t^ iMMiml : roblen th©
•iHiwtr vo ;ld iMT •ontr^Vfirelel, In tM99«l ft iti>od ^ilso
•>fiir» Is » cfiwrjx>nls# ftnon^ hlr^ r»to of rle«^ iow
ovefuboot, ssaill drooi> of V • top of t^e rsilfo, ^l<?!i
f«t0 of f^ll ftnfi lew iMUikfirlai! voltftiN oa th« tell of
tb© r^al**. Along tdth rr^daetm « |:oe<1 r 1»© rtmro
th© timrgfVa'fBfiy ilsoiaia effect t^'ii fworlsMi tntissfi^r of
«n«r!Ry bL:t;?ccn r-lr.te and rrld circuits, f5&r A given
f , r^jls® dDmtton, i?.n^ % ^^ *** b»«n fcKsid tJ»t
MUESjSRBI MMI7|^ tfKIIBftSf* ftfw tfOilm ^tlxl^lS SnA?^ PS-BUlt 1ft
^ t.\ i:^^ r^ ^^Ji ^^ ^ Ul^ ^ -L Ct, \/x
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mfeMar tx
load durlisft tJ^
t] it th« l«iid iwfiin— (« mei*tiine«)
Cj) Is the dl»trlbut«»d oaroelty («ff<RCtlv»)
Ip if tbo !??»lsv&r7 laduetiuiM
He i» th« •ffeotlvft shimt z«eletAne« (prlnBir^)
Vj Iff Ui« voltii.j*€ acrow tl» loft4l
fb» dMifn of th« :rjlse tmni^fo^^sjer lie ap-"roft«ht4
with & vtow to ftppi^7lnr.l tnf? th© Q^tlmt?, ^sipn^ mtliOf
tNa MliUrrt^ it i^jmetir. iftw o»s«t tvtHted of npj^roaoh,
-'fi^CiV^irx o< aad $ anj oxprsswiti ce i\mctlQn5 of tho
r!\n^O'^ of tTji^f!, vcltdf« ©r. tho Mr^b v<-ltn.-rr 's.' r,^
^1.m
-Mc*!itt«r9 «tc., nnd (o( -h 8) opt 's sa»:!o ft isir.trr.r*,,
yields cpttMBi d©5: '.'•:: V't t^^^ '.-" :t''-;- .> - ^\.
al/Tobrwl© •<Tuatlon l« rc<2;lp«»<5. ilfcth«r t
tMs ^^Mrime rr-oe^can, fflr«8 iBnT' nim f^ v-^rftor'r, of T'a)
^.^"•vr*^
.ji\r/--- -f ^
,*^
t-ae'v^' f >'
Ct'U) ris to *' ' ^ -7, -crif tty, SROllMir Of tlUtm
or the eo!^j v . The re© t trxintfoTnttr will
f>«in r...'.. .^ .,_.-..... ) mnA b) *nd iMky •ftt?'^^^ •^<^^
but It n«#d not, II' it dd«4i not con«3 rvsup c r* to
•at' n;? 77c) to fliwt Mititfteetory r , than
« nt« 00t1'^A*<!> rf finjc 4«n$!tyg ru^Tkst* ms, op
eopt olasBO samt. ' :id «^/^ln (qr -/-<33 <9^t «ith«y
WMI8Qy«d OP OflilOtllr.t^d, Thl« piNMM«fi t? cx^nttrr^ied
Wit 11 thft d<>!»!'»^ * "^ ^'^tCh fMltl«(fl0S^ hf litHeDTHW
ntnt fts will r t*c*\» TPfc)^ b)# and c) ana
«bldli «fi»wt«i eatlBi*ftetorl3y in th© intended elrtwilt.
T^ fmrrsr oat tt^ al^^vi . ^itloni^ rp«a©dup»^ luppoMi
thftt e trftnpfopwep irltb ©Irv^l?^ - wlrvlinjfe fop ;p1*
wtkvf siMI fwtuliipy le to bo ff^-a^litf tlten^
ID' oC
64) ^ 1« the flMNMl JMVlaHMP of tt}« ooll
£ la tt^ dloloctlo oanttftnt of Innnlfttlon
9B
;«TV V"' :i^ b:
:^a^ C ^ -V r
-^f*^
:sa'i:.-esa.
'V *T ' IffTefll rrt.'T-;
',)
3. ^<^\
= qO ( r-.
\ -^
ij^
(>
64) CevitM,
cpC !• th* l<>n|rth of "'Indlng
/I '-• •
A l9 th« sr^oing botivtcn prliaar^ end
Id e«ntlTrj©tora
^3r siitiifj'fr!^ 77»), that la,
V Co
thrown)) %h9 "OM of el) and Bt) It I0 foiind l^k^t
8« ) ^^ = Ri Z
J77 /V
By sctlsfylDfT 7*^.), t'at Is,
thro'vSfh th« n»o of fl) vaA 35) it If fr -nd 1' - t
Aetunifif now ttet a sreciflc t7~« ci bU^ndnr^l oore
Is to be xi8«d| or, If not, thr t thft vc3^y»« of tht
ttor« and type of n; trin prr, c: -.•••^r:, •''1 Quartltles
xA
a3 (tJ*^ V =
sm-fft
ar'
lA ^ :a
f«t ' A^ a»a be exrr*M«d *• • v "e of om
dl^Mitlcn of V>c core r ^rro, for alntrsoR ar^^^e^ tb*
iDal* in t?» cpm »^<^ Tf; , nn*fl vitb thci ocll umI
tht bole In tho cotl thoi3d ht flllscS by gnu tid« of
ttm eor©. Th^ ^mltie of ^ ttIII be dictat'^d by tt»
IpArticL'lnr ftppH^^tloe And nn Aprr^siafttlon, at l«a8t«
•Ml b9 bad fo!* n^ f7*OTs tbo Intaad^i elrc'lt. &o tban,
tb0 Ynlue of H mr ba oenfotad fpon M)t
Tha wive alia la msm #h<iMm» einoa tha avaiAia
ytaitr dlaalratloR la uanallv TiorllMls^ Brmll aa f^r
aa raralaaablo l»nKf«fatvre vlaa la eoBcamad* tba
alaa of wire la &iA erlilenl tf&si Uia i^^spamluva riaa
vlawr^olnt, Tha slaa la tharaforo obaaaa to fIva mm
of wi»!iftr lKi«!>tMr in tsliid tba <mf^ window atJia and
tba rc<q tr " tria vladiiic rwalctaiaaa be aati21«
irlbla Oi 1 to ttm load raaiatanoa, ^» ^Ith thi
alsa of iri- ^oC ••y t» cftJei^fttad.
Ualas ti» ymX-im ofaC tba maluea oi a t Ct *i.t
and Ip way ba aaloxilatad frmt aS), r" , c\ fri^ ;:3)
raafiaotlipaty, Fnnowtni? tt:lE th# <rml ity ^al«n taat
»^) i^-h ^ )opii^ JTuT • » «tfilwin
Xf tba imloa la 8t) tama a»t ta ba t4Mi larro or
If tH« tr«5fuifmwm t» ^i*"^« to omtfv&te •atipffeptrT't'^y
vr:
rrSffi fAKflpi
i
^'^
^^<^ h'^->j v«^
ia »
the entire yroecuM !»7 \m repcNited for a different
eo'v voIthm Tmtll n pRtlpfp^ctorv transfonor Is ob«
tr \.--r:a.
In carrying? out the design of a Tnila© trfinsforner
ftlMir«, specific attention mk9 frliron tc t>r two eolient
chamcterlstlcf of the tT«nsforwer| itt ? ^s band and
Vrm tiimu ratio. Tn this desl^ limlca/flFe Inductsnee
•lid distributed oftpaelty are functlona of t^e dlnsenslona
of the coll ^nA the core and of the «atorial of both.
It WBS rrcvlov'tlT shoim that th-e rise and Te^yi of the
polte 1« a function of l^, Cq, and Lp.
Certain conptnictlon fenturep alpo contrltotc to
ti close control of the lea)iA|re Inductance and distrlt?-
ut«d capacity. The leslimt^ Inductance ean bc^ alnlnised
by a lar^i^e coefficient of coiirllti^ and as few fima at
possible, Both the prlrsary and secondary windings
•heuld be on the sarae corelef j if both core lei^i are
nted t>-e primary and secondary wln^^lnrs s^o Id both
ho friit and part of each wound on both If ^s. For the
naxlaroB rates of rise and fall of the pulse, slnrle
layer windings pho?id tw* tiwiil,
Tl>e capacitance nay te reduced by inci^eaain^ the
thickness of the insuletlon bc?tw»e« the windings or be-
tween the windings and t^e core. This, however, increafes
iilBtift^tb 'fl:."Ta^ tmftf^Smift Tif vow ?*< A Aiiff
i^rs't^;
Urn I—la— iainfBit Mid t^« 'mlnm of X^ rmalni
r«latlYel}r oonstimt to that %)^t i>m\9^ «b»p« Ift not
affected ifiHMttly,
In or^r that the trr.n»fon9«r hKi« K—d Mi^
frv^uMMT m«r«f»«#» ^th the rr^nrlslon tliHt ths warn
do«8 iM»t aatttfttti^ A hleh «f w pernefti
'
Is
fioalmd. One oot^^od to Irsei^— tlM •ff\»ct!\ .:n»
ncrnMMt,- jls to d^OiTsase icjcr thlAlOMM of Ui« e«dP0
lr.s3u.nr,tlon», TT««> i« a Ittslt to t>lp «1tw5« It 1»
ij^NMKrt^Ie to roll lfLtrtf«tio!ns thilsisip ^mn ont «ll
c
'^r for
' " 5 ty«
found t,w i;icrc'':!ifi2 iro ' .un 'f ':c izissirticn
©f en &ir /?Rr In t!>e cfsr-', Tm- r - for tMe p»-»
r.t2t 1p not ^mJ.1 \:i:...... ..'. It v.' vmlJ
mx^lnizmA by cons l«v rln. t. i ;" ':-'.•! ' r ::ro
Mgli Mid tTmt thm t/n tlm c it Ir ly in*
Dmmfffid %f 4lit^e9f>timfrs^ H mei'?m t" 't*i
1 -ttcm of tho air* jjap.
In p«ti87nlf If n!ixl5«i~i rOf.<j dv^jtion Is desli^
l>aii • ^rtiet^lfer t^^^'^^rvr » «^«^' ^^sb- ^tio cho^^ld
t« «Md« This - vme of a^s^^ of t: @ available
rlate «! turne, in«rM»lnii the Indt^etaji— of
^&\f^''
'KJitSi2:1t£Z.'-"
%ii
io
this *^ if* 3h all Ms««« huwnur , !t Is neither
postlblo ?.->r c^celmbl© tc twe ft wt&v *©wft In «>S«ir
froB tb» pl:^ t ria. In certain csxice. tho qitafttioa
0t vhvthar ft fttftp \ir or ft«p imm i< to Xm xiMd 0113^
bft dlotfttftd by t be trftCHl! Ir. thr clrc*?lt,
(19)
**lth Ic'fyU tricxieft^ i: ^"
MUPfftfit 1ft df>tlr«H!t tbft turn mtio r :fitMI
c»<nTr.l to
tr.e rrld Inpat lr.:<.;lr,:cr ; fir .- >:-.'\- '
iif« i^th tfttipftdftft, on %\m oVyetr l^ftndg ft sUpt ^o^*n 1ft
9tt^|0li'*i^ ftxRCs tbc iPpitf cd*T^fint beftosMft oonftl to tbo
fist* flnr««at at r»ry low ifaXtafts of
pQtftoitlnlA,
It In ft«Mfi f?»fi« thlft t^iftit tim tffmmtimk «f ti^e<t««
ftnd ftwif or ^ft&to^ta Ir tl^ blooklni oftcllla^cr
clrc-'lt Is ftpt to be quit* d' nt, ?M0 Is f t*
bioi2«ht 0ut by eotiftltf«rlni; thft ti3bi» of«y%ct«ristios
of ft trlodo toetlon of t!hm MiV ft»d thoftft of the ChC7^
m jMHitftAft, Thftiift ftro fthown In Fl«!ui'«« '^^ eund XXX re*
•f»fttlve3y# T^plcftl of Oft^ffM yw, tpioa«e, tho %sWf
ftothlbtft ft larrft r-^miT ^In In th^ po«ltiv<^ rrld s^eirlcm.
Fop exft-^: %: , '^^A = 3 whan «*• yrrid ir i'lrivon fron
pltjft 50 to r'^r.o 7:. VQltB with £/3 - /So . Tn oontrftst,
tha 6/iC7 ahftraot<»rl«tiee ahow t : r '^td
aorrant atarta to flow '^ip/ji
3
1
-•w«ff .n-^^-* Tts J. ^.^.^u^^r ai-'*
n»(?!i
>^
o cv :=- ^ -,
j.>.
^'
v^:^'
I, >r.
athw, r^ lie th» p«Ui <mrr«Rt oMelcabl^ trmn ft trlodft
It il!!>lti4 Iky tNi rc!nt ftt «hloh jaoTtt pe^wer i« dlstlrtt*
t«d In the frld clrrdt than mn ^ mupplt^A^ %h» pMilr
«irMiit fpoQ %>)• pentode it 31nit«^ io tt^t o^tRlmhl*
niftjr tero bl«f. If a ht|^ ftnti^jr OTtiiraii polM It rm*
^ir»d, 1 r trlod* wcftild rrobftblr be ehotan l)»eftxi9« It
tio% on]/ hftft ft Iftrfft wXtift of ^ih ^K»r t}« per*
Jig
t!cm of t^fs rtftT«ot<spl0tteft itarr^w om^ixm to thft ptftJt
K%"nn ap * If ft ehort pil^e with f?tee-^ Pldoft ttntH r©*»
Ifttlvwly low ftttftflvsr !• dftsli^jl t?j»?i r m t^y^* eorln<^et©«
fis c trlodt nwtia t» iiftftd tltMM the <^^ of tho rmntn^
ift hii^r, mv4 t>^«^'-r! is 0-?fftetc-r:.t <7'*.n for rceotwmtlon
with tninftforoftn of low IM e. : - o^fftn jrw»t r
fttsftivrr In tt» ossttwt ?^l«e tt«ii tl»t affo«!©tf tor t^«
triodft ft boss ptfw&r w i
It win hftlldlft ft jr.iisc? of of lt«
He Sfttt«r tsrfcftt t>';« of t^V^^ *? \-,'!r;^ r c <-,v-v^n'-f»
ftflnfbctu ?*er*t ftpftolflcfitlc-nfi *?*-,o-'d m^t x-- • xc-- * a»
If tht fpid dlftftlpftt^on mtln^ is oxccr.%-d, ri**-' *?^-
•ioB say follow with titft rftfttiU thftt l*^o ^rid
poftltlwe ftftor^ tbft pQlift« Tbft htftiry ffrld our
.,^
?.i?;n*i'^«
.f-^
3iJ
A Ik-
i^fW*'
*|r
ID
IJITJC*
;I
T'^ 'WiW*
tM
Mrj3t9 my C y tte tnte. If th» MilMlon raUat
corrc ?cnt *rorp In tfc« top of t*--
"^e ?'^ et of r >« iTi 5ir 80 it
fUitc tV l5ti dvirlr: tor of U. . If tr«
(Pirrcr.t ^i^©ro /»-p ! i, ti = of ourrant llntt-
If fie Q\'W;a*-::i:- bL yvj w f^
'tin??—•'•^ "* of t: c-«— "•
nltn^c* ^-^^r ^*^^ 1., ct cf t^o t*ib€'' Ir,
rrod"-Clir3^ fi r-'-rt or I';- - In-
dies, te'1 !n «onn«ct*on ^n.h t*^i* tr
l-^t^teti r*J"*^<*^ 1« fi*"* ••4 ^ t of Cg Mid ]^«
It UBS Phown, too, t^wt *^ ?^~ .sir-"* l!*Pi» tYw
r^l0« Iff t#i^in*\t<*<1 by th€ low frd^tatrvey v >nt« of
tlwi tr*nBf©«•©»•"—«©<» C-**^?; I, Tr-- of t'
,
at)0^«
Jf tr« ^5'^^-'••.t r<^«!?tMr r*t1r c^ pulg# duration to
tl'^ of rlrc n'?:^ fnll ! ' ^n C» "-d b»
sift<5e r^rr ^ . If C^ l0 •nailer It ' .se tht
lift: '.» '-.mMim^
^4a^
^if.
wj^i
MgsitQi* Of t^e r :>se tna ^.ecrtmm th* tlOT* •t film
•id99. If Cg 1« potfo—d to ft iri*«ftt Mitfliit t c; rulsa
•^«r« arpi'Oft«h»« a aljaaaold. ffm v&luae of 9g and %
ly te aalaetad ftlc«ir with tht pvopMP tote aatf Urn
toremv of t^• rroror detli^ ic e^ir^ tbs << ^ ontr«.it
:^:l?r f ^' r.-^:-;- dlB<!ri«olon of V'C --ll?Ei(T.n n«d
opomtlcn of t^€ rl. -"^ r- •-, ' \c: occniator baa
%aan frlvers «rlt^ >^i*awtnaa to « ett*^ *t 1»^;e^C!ln plate-
to«frl^ f«o<11)&ck iJ^ c nd, tVilr Ir not t^• floly
fi»©dbfic^ "Tct^od Ry«tllf?M«, Fluure X-^T? llluistratea a
circuit ^irln? r1at«-to«»o©thod« fHieilbs^; Fl^i*^ XXlIT,
aatiioda»to«rria fnwrtmaalc i Fiimiv xr.TV, plate-to^catboda*
torrid faa<SbaQk« Th« or'opatlan of e.ll of these olr-
euSt awagaaaiita differ eosaiyhftt and Vs&lr oBitfut ^ave.«
fer<?» diff«r, Thay do fpll wltMn t*^<? doflnltlon of
the slrvrle 8?flrvr blocMng aaall later tinR urn x;«©d In
ooptali^ araolal apjvllcatJons, They or^ »bowi Jier© to
brlrv? mat tha <?lp<n3tt iwtrlftttonn of t' a I ir oa»
clllotor. Tho elrtyjlt wMeh l« ^ost cotttoh"!:* utcd Is
thfit about w?^!ch tv.Ss rep«r haa oant<!rod——the plata-
te^trld foadtiack clrcfjlt.
^»
1
i^^y-r'y'K^f-i
94-
'$:-'
,4Si.^''-V-l."'
Ai 12 'T
T! c r:t:f>-y& vr-f»tJlltr of the "J f^Bod<»
elreilt t^vee t of outiKit arc «vr llai^iG: i) a <*ipd1«
t«««* pu^ta r* ^vo® r :^nts I'j and Fg^ •) a
reslatom In tli© r^ftta, ^riC or cr * -^ 5)
tl» iMilf«blaf vcltnfa wpiy b© tr.Ven ^ • j.
Tn Tt^w of the irersattllty of tt»l» clrxrilt. It
Is not fwrr^Helnt tliet It hat fr»«iid wide t3»a. fjrhap*
^Ni MMit 9onmtm nm of tMs circuit its its use !ti tha
ardinarr talavttior. rcaalver an a» Ixir^lfta ganoimtor
(37)
In 10m daf1<»etlon volt^i^a ranemtor elre lit. In tMs
«pfpllCf^t*on tNj fT»o« mnn Ir^r blocklnr oecHlfttor la
»2fnchrerlf^. a?3d fPO^^aea* a s^app piilco wMch trl^fav*
a KaeiUT-s tt^b* !MJ1irtoot^ voTte^ia i»nerK.t.or. ^'"8 olrealt
it ftiQWi In Flinra %:c7I«
Othap apr>H<»^ti{ma of the »Ui§%» Mriaf !>1o<^ing
tMlJlfttor are ehonm In Flfiires XXVIT thr^wgh KXX«
utitla thfica are %gr na aeant el] t^« usc^si of t^^ tlr^la
tvits^ Moffkiiif aealllator tha;r are aufflolont to eat
forth the Inportaawe of thl» us^fcjl device,
tNi ^fnalltetlipa exrlmtietton o^ the ot^mtfon of
the b'^odrlnr rrcin- ' - - r. —^ . - *^f.
^itT;*T.?n*T
-,-'
TTC^ a > t* ft**
C. :^
1#
^•flnltloji of Umi t nit ov ^ eif «
oaenitttor with intermittent or* . AcooMlnt
to thl» 4«flnitlcn t^o ty '^f' cf b7oo\:lni5 mielllator*
•arljit, t?» • ' * and w:ltlle pw!rf^ ty cis» Tho o{w
•rf>t!cn of tNi sr e «*frr t'lr* wRt QiailltetliPnliir
explttlTMid •rtlrf?3y fc^' «iti^?niil«»i fro: thnt of the QOfaal
f^M^RmeH o»<Jt1 ?«!--. A1«o^ th^ a«''t<-r of the milt!:!©
»*lnr typ« imt j»lve« ti^ •ai^toirr *^th t!:€t of ttm iMffMil
tht Mtrl^nsttor. of th© or«?i&tlon of V-e ttinglm
•wlm Mo«iilnf Offell^ator -m-fi^ c3c*?t^77 relsfjta*? tc ttwit
of ti30 miltirle a»?ir^ ty;-©, Biit l-^ c. r". '<- r. .,'-
tlon o^^'ild not b© i^lvcm ^ -• nortlnf to : llflod
clrcr^jlt %?w.l\'BiT> devc^^D!-*!?.^ to «$-'?» in cx''*^* lly
o^ • -. ^ -• . .
-"
' o -'• -J T.^r -.r .--- . ..•. u.
fi«d t^!e-©^«vtlcftl intttbftfwtlois- (p^. I'f-. '' 'vrr, to Iri-
4t0«t« t?-*« raRth»2«it--.> •1?ff.?c^-.n.iP~r fr^vr"' • - ' t^.r.
fmmi''f^t>^mmti9kt t?^ory r:.,
.
--rAfr.p t>*
or^PBt^on of tb« flnrlc c^nf: ty <:j wXtUw .1 ^ c to
tb« ntVi itiftio or o?«?«t'o.': of tjrp^.
It t*»i« «onpl«ie8 tNi •xpJlAiifi* %• ' '••^ *' ;Jcru
In addition, th* olrtmiit pmwi8»t cl; c n
*ft!mff^»a^ « tts TAfAffffMur -i^mta^f'^ff m-f^ f,^
'#* t.'.
»it*-9.
66
to t' VQ «Nipo aro tn'r.ntltfttlvqly V ic«4, P^^oc
t'\tr, ."li'ect 4o*tfr- on c*r. >>:' o^tn'.'^v . 'i,
«?wtlon» thlf !Mith<mt:lo8 ' • ©f
'
cult o3«f«int8 xkp0n or«r
T« «•-'*'•" '^ teMins' *.<$ of th»
blo^ 'l«tor, 0«Ter»a »r ^ of •*^«^- typo
iiiF9 FtTon,
. V ^pp^apt to tlH> rrritor that tlMi aost u«. I«^t«
qtmUtattTe •xrlanAtTcm of tht ojmvwiticn of th« r i
•vim; blodctnn! oscillator Is m oojatlnatton of thot
evolving fro^ t^;f^ nopaol l^oodlseck osoUlr.*-- ''aoo •du^^^ l«
tfitlvp no«u«i of OpoKktlon*) ond t^t baood upon eicrx>rl»
aoot (too *a«ai<Jtetho?»tiott3 thoorr of c-^mtlofi Baood
Upon &xporlaorit**)«
•0
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*• to ftcm^^tnf^r ' c nles".

VT7A
in 0«tolMF Zl^ 1917 « He ^mdoatiid from hWn tohool At
' C^or-'f,
: In tlw
- .itimnci
' t})i
a
:a.nt in the SSArlno
x'ct to tVi© f'tuik of
"?^i.^• iM^rv! 'inM the tJ«G,5?» L
"Jnttcd "l^t . h-c. Buccor^ff^^'''^''
il.natlon to li-ie u,r. r?jivi&l ;<
III :!\\\v 1-^3-*, !
*>.aa4©B&' In 1041 ^Ith .• ' "«o?o Jt^rrT^x-
Had 1A9 ioasiiB»lonf)<l «-«
Corpi. Hi iwn it^ly
.
In the fan of 1941 hi «ntaf<id tlii Ansijr Si^iml
AihoolB at ?tert ttoncjouth, J»«w Jnfwiy »nd /o4 train*
Ini: In m<Jlo tirid m«te;p« Etaii^lAP fi^o»» "onnm:th In liiBy
l«l4f? Ra ono of tho flr«»t ton llirlni offloe:'s to bi
tmlned In the *? -. or^mtlon an(^ nanoi
of Tnar.r he t?r,r iT-iedSat©!:^ <b&ir%fiid ovwrrcns «:lTity#
T8i Initmllod er«1 op<':^t<»«! Rosreh ?B^Rrs at throe jw r-
»t# 1o«tloni5 ev!»r ft pr?rled of
€^!ffht Twntlii, «Jid^
work on oiMi of *^or'c» "^r ipiolmllx OMniiiAc^ ligr the
•iiywt^ry of Iteysr,
yi»u a^u wmt M§mm»'
rf fit* f»?5*rQ^
i^«>«^»*d
In 1M5 Us witoi»t<l to U.O TJnltof^. ' taU'S pj^
•tttarod ni^ht tralnliv: In the aavj^l Avltitton or<:rvr.r..
afiti .. . ^ft«r receiving hli Irvr wfrw^« in !inr
^^'•^. h*
Jan^inrr 194C tmtU ^s -*- ^^-^^ ^ '^ ^^^"^'^ *^ *^ ^"^
INjrof^'j c:f .^crrry^^;tlc«, >^^ ^ -« ana tiicx^ •W1W4
tiriti"? r>3^v- -tn.^*? rriwm Iuj cr.
r-ootgtmaafct*
Ftel lowing ft y«ii» at t^<» tiaw3 -oc •
"o^^r^oi
))ii im« ai^-^f.ttc^l to ttie Omdij&t© nchoo.1. - ^t of
i:ioctr;c. iii^rt -^O'^^ nopklno Jnlv. .>.w- ill
s«rt©' •'. i^ ^« ^»«» » '^^'^^ ^^'^ •todtot *t
urn
jijl^ that tla» to tim preftontt ^W'' ^*^«
."»' :': J >^
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